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SNOW 
BROUGHT 
BIG MONEY 


As fabulously expensive 
as nightingales’ tongues 
was a dish of sherbet in the 
days of the Roman Empire, 
when the only refrigerant 
was snow, gathered from 
distant mountain tops and 
carried down by slaves. 
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194i Today, chilled dishes and 
chilled drinks tickle every palate. 
Doing their part in this miracle 
of cheap and universal refriger- om 
ation are Virginia Refrigerants —= 
—helping service engineers to __/ 
give America dependable and 


Ay 


economical service from coast 
to coast. 
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The Use of 


Welding in Service Repair 
of Refrigeration. Equipment 


By W. H. T. SVANOE* 
—_————— 


N recent years manufacturers in all 

branches of industry have adopted the use 
of welding wherever possible in the fabrica- 
tion of a multitude of products. In these days 
of sharp competition, it is a natural law of 
economics that the manufacturer must use the 
most economical, and at the same time the 
most efficient methods, if his business is to 
prosper. It is indeed gratifying to find a 
method of fabrication which, in addition to 
speeding up production and lowering costs 
has proved to be the strongest means of 
joining metals. While welding is not a new 
development, it is only in recent years that 
its potentialities have been realized, and 
without a doubt uses will be found for it in 
the future that we do not dream of today. 

Anyone connected with the field of air 
conditioning and refrigeration has seen how 
the use of welding has been extended to in- 
clude the fabrication of parts both simple 
and intricate which were formerly cast, 
bolted, riveted, or soldered. To the service 
man, therefore, the conclusion is obvious. If 
welding can be of such value in the produc- 


* Welding instructor at Utilities Engineering In- 
stitute, Chicago. Prepared specially for the Refrigera- 
tion Service Engineer. 
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tion of the equipment upon which his liveli- 
hood is dependent, it is only reasonable to 
believe that it should be of equal value in its 
repair and maintenance. 

In following through with this line of rea- 
soning, two questions immediately present 
themselves. In the first place, where can 
welding be used in the repair of equipment? 
Secondly, what means of welding is most 
suitable? These questions will be discussed 
in their order of presentation. Before tak- 
ing up these questions, however, let us pause 
to consider briefly a condition which has a 
definite relation to our subject of discussion. 

Refrigeration is a comparatively young 
industry, and there is as yet very little 
standardization of parts. Cataloguing and 
numbering of parts for various models has 
been sadly neglected by many manufactur- 
ers with the result that it is ofentimes im- 
possible to order a replacement part without 
seeing it. Moreover, replacement parts may 
be impossible to obtain in cases of “orphan” 
makes or, in some instances, due to the man- 
ufacturer’s policy. In the past, much of this 
equipment has been scrapped rather than 
investing the amount necessary to replace 
an entire unit with one of a different make. 
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The author, left, indicating pipe joint in air con- 
ditioning installation which is to be silver brazed. 
This will insure a per t non-leaking connection. 





Where a customer is willing to stand the 
cost of such an installation, the service man 
usuaily cioes not feel that he can charge for 
his services what they are actually worth, as 
the work could have been done at a fraction 
of the price had some simple part been avail- 
able. It stands to reason that a man trained 
in the use of welding could apply his know]- 
edge to salvaging these parts which would 
result in a saving to the customer and a profit 
to himself which would otherwise have been 
impossible. 

It is not uncommon to see broken com- 
pressor parts, pulleys, etc., in the repair 
shop, nor is it unusual to see tubing which 
has failed in service due to conditions of 
vibration or corrosion over a period of time. 
Evaporators, condensers, etc., may fail for 
the same reasons. Heretofore, these parts 
have been replaced or (in the case of tubing, 
evaporators, or condensers) have been sol- 
dered where the nature of the break would 
permit. In many cases, unless a casting has 
been shattered badly, the piece may be 
welded at a fraction of the cost of a new 
part. In cases where parts are worn so 
badly as to necessitate replacement, such 
parts can very often be restored to useful- 
ness by building up the worn surfaces by 
welding and then machining them to their 
original tolerances. 
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Soldering with soft solders, while per- 
fectly satisfactory in some cases, is entirely 
unsatisfactory in others due to the fact that 
solder does not stand up well under condi- 
tions of continued vibration. Where very 
light parts are joined, or where a condenser 
or tubing is to be repaired, the process of 
silver brazing would be ideal as this alloy 
resists vibration and offers very high 
strength. The so-called “hermetic” or sealed 
household refrigeration units necessitate the 
use of welding if more than minor adjust- 
ments are to be attempted. These units are 
made with a housing which must be cut open 
in order to repair the mechanism inside. 
After the repairs are made, the housing 
must be welded back into its original posi- 
tion. Of 21 makes of refrigerators placed 
on the market this year, 18 have sealed units, 
and only three are the “open” or conven- 
tional type units. Here again, silver brazing 
seems to be the choice because the lower 
temperature of the process enables the op- 
erator to do the work without damaging the 
mechanism. These observations again point 
to the conclusion that the use of welding will 
not only result in higher profits but in a sub- 
stantial saving to the customer as well. 


Much Progress Made 


The term “welding” embraces a multitude 
of processes and methods, many of which are 
not particularly suitable for the problems 
confronting the refrigeration service man. 
Tremendous strides have been made in the 
field of arc welding. Electrodes and ma- 
chines have been developed which enable the 
skilled operator to weld sheet steel or steel 
alloy 24 gauge or less in thickness. Electric 
arc welding is not suitable, however, for 
joining unlike metals such as brass and cop- 
per, steel and copper, etc., examples which 
comprise a large percentage of the applica- 
tions one might expect to find in the repair 
welding of air conditioning and refrigeration 
equipment. 

By a process of elimination, other methods 
may be discarded until the conclusion is 
reached that oxy-acetylene welding is the 
logical choice. This welding tool is very 
versatile and may easily be adapted to any 
problem of welding the service man might 
encounter. Oxy-acetylene welding has kept 
pace with the progress of arc welding, but 
in a less spectacular manner. Although 
other processes might meet the requirements 
for some of the applications in the repair 
field, only oxy-acetylene welding will meet 
all of them. Furthermore, the finest oxy- 
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acetylene welding equipment may be had for 
a fraction of the cost of arc welding equip- 
ment. 


Brazing Simplifies Job 


The fusion welding of iron castings is a 
technique not exceedingly difficult to master. 
Broken compressor parts, however, might 
need preheating because otherwise, due to 
the low ductility of the metal, forces of con- 
traction might cause cracking as the casting 
cooled. To simplify matters, the process of 
“brazing” or “bronze welding” could be em- 
ployed, which in the majority of cases, would 
obviate any necessity of preheating. A word 
of explanation here might be helpful. In 
fusion welding, the parts to be welded are 
brought up to their melting temperature and 
a filler rod of the same metal is added to 
make the joint. “Bronze welding” (com- 
monly referred to as “brazing”), on the 
other hand, brings the base metal only up to 
the temperature at which the bronze filler 
rod will flow, which may be a temperature 
1000° F., less than the melting point of the 
base metal. 

When properly done, bronze welding will 
produce a joint equal to or superior in 
strength to a fusion welded joint. When 
the properly prepared surfaces are brought 
up to the correct temperature and bronze is 
flowed onto these surfaces, the molecules of 
bronze unite with the molecules of cast iron. 
This molecular union is known as a “bond,” 
and strange as it may seem, the “bond” is 
stronger than either the cast iron or the 
bronze. 


Silver Brazing for Tubes 


For the repair of tubing, condensers, and 
parts made of light metal, “silver brazing” 
is the ideal process. Silver brazing was 
formerly known as “silver soldering,” a term 
still frequently used. The terminology has 
been changed to avoid confusing the use of 
silver brazing alloys with the soft solders. 
Some silver brazing alloys contain a certain 
amount of silver alloyed with copper and 
zinc. Others contain silver, copper, and 
phosphorous. These alloys are available in 
a variety such that melting temperatures 
may run from 1175° F. to 1500° F. The use 
of silver brazing alloys enables the operator 
to obtain joints of extremely high efficiency 
without danger of burning or overheating 
the base metals. To the average repair man, 
the use of the bronze welding process on 
brass or copper parts would indeed be a 
ticklish proposition, as the melting tempera- 
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A refrigeration service engineer using oxy-acety- 
lene welding for the repair of a cracked compressor 
head. Note brazed crankshaft and pulley wheel 
and hermetically sealed unit with dome removed 

ready for welding. 


tures of these metals are dangerously close 
to the melting temperature of bronze, and 
the fact that very light sections are used 
makes it very difficult to bronze weld them 
successfully. 

In summing up the repair welding of air 
conditioning and refrigeration equipment, it 
can safely be said then, that oxy-acetylene 
welding is the most ideal all-around tool, 
and the processes used would include fusion 
welding, bronze welding, and silver brazing. 
It has not been the purpose of this paper to 
instruct the service man in the use of weld- 
ing tools, but rather, to point out the possi- 
bilities for welding in his particular field. 
His fertile imagination will point out many 
interesting applications and many further 
uses for the welding process once he has 
become accustomed to its use. 


ss S 


Richard L. Holt, 
Colorado. 

Enclosed please find two dollars for which 
please send me for one year THe Rerricera 
TION Service Enorneer. I think it is the 
best magazine of its kind on the market. 


Sam Fiorino, 
Illinois. 

I am a reader of Tue RerricerRatTIon 
Service Enorneer, and I can hardly wait 
until I receive each issue. 
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LARGE percentage of the compressors 

returned to the shop for repairs are re- 
turned for such specific reasons as replace- 
ment of discharge or suction valves, repair 
or replacement of leaky seals, or for thor- 
ough cleaning, in the case of “stuck-up” com- 
pressors. These operations may be termed 
“shop servicing jobs” in an effort to differ- 
entiate from the compressor which is re- 
turned because it is noisy or inefficient and 
requires a complete overhaul. 

It is this latter type of job with which 
this article will be concerned, and it is this 
type of work which falls more or less under 
the machinist’s or shopman’s: field of en- 
deavor, because careful inspection and work- 
manship of an entirely different nature to 
that of field servicing is required if the orig- 
inal efficiency and smooth operation of the 
compressor is to be restored. 


Dismantling 


When it has been determined that the com- 
pressor must be overhauled, the first step is 
that of dismantling. During this time it is 
important that all parts be marked with a 
center punch or other means so that they 
may be reassembled again in the same rela- 
tion to each other. Even on such parts as 
cannot be assembled in any other than the 
right way, it is good practice to mark them 
so that the habit of marking is formed. The 
outside castings, such as the compressor 
head, valve plate, cylinder block, and crank- 
case should all be marked in a straight line 
down one side, with at least two . punch 
marks on each. 

On two or more cylinder compressors, it is 
particularly important that the cylinders, 
pistons, piston pins, connecting rods, and 
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connecting rod caps be marked. Cylinder 
number one, its piston, rod, and so forth, 
can be marked with two punch marks; cylin- 
der number two with three, and so on. Fur- 
thermore, such parts as the pistons, rods, 
and caps should be marked in such a way 
that they cannot be reassembled in a posi- 
tion 180° from the original. In other words, 
it is good practice to mark these parts on 
the righthand side when the seal end of the 
compressor is facing you and reassemble 
them in the same manner. 


Cleaning 


Degreasing and cleaning is the next neces- 
sary step, not only from the standpoint of 
the finished job, but also as a valuable aid 
in the inspection to follow. Grease, sludge, 
scale formation, and carbon will hinder the 
accurate measurement of parts and prevent 
a true appraisal of the work to be done. 
Furthermore, clean, dirt-free parts are much 
more pleasant to work With, and the work- 
man’s respect for the job and his working 
efficiency are greatly increased. 

Small-mesh wire baskets, large enough to 
hold all the parts with the exception of the 
crankcase and cylinder’ block, are partic- 
ularly useful for the cleaning operation. As 
the compressor is dismantled, all parts, in- 
cluding nuts and bolts, can be placed in the 
basket and submerged in the cleaning solu- 
tion together. The large compressor cast- 
ings may have wire handles attached to them 
and submerged separately.. A particularly 
good cleaning set-up, together with the solu- 
tions to be used, was described in the June 
issue of Tue Rerriceration Service En- 
GINEER, page 27. 

Tools 


The rebuilding of compressors will require 
a few extra tools over those. required for 
service work, such as micrometers, feeler 
gauges, calipers, a set of expansion reamers, 
and a bearing scraper. Both inside and out- 
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side micrometers are desirable for checking 
the wear on the various parts, but are not 
absolutely necessary, since a pretty fair job 
can be done with calipers and feeler gauges. 
The reamers will be required for fitting 
wrist pins, and if main bearings are to be 
replaced, it will also be necessary to secure 
a set of shell reamers mounted on mandrels 
to form line reamers, or purchase expansion 
line reamers. A running-in bench and a dry- 
ing oven are other desirable equipment for 
the work. 


Checking, Repairing or Replacing Parts 


As to whether or not worn parts should 
be replaced or repaired will depend on the 
extent of the wear, the tools and equipment 
available for repair, the cost of repair com- 
pared to replacement, and the availability 
of the repair part. The final analysis will 
have to be left to the shopman, since the 
conditions will vary from one locality to 
another. It can be said, however, that if a 
well-equipped machine shop is available to 
the repairman, there are few parts in a com- 
pressor, apart from broken crankshafts or 
cracked main castings, that cannot be re- 
paired or replaced with a substituted part. 

Pistons 

As a general rule, pistons equipped with 
rings should not have a clearance of more 
than .001 inch for every inch diameter of the 
piston, as measured with micrometers. When 
checking with a feeler gauge, use long gauges 
that will reach the full length of the piston, 
and check in four places around the piston 
with the piston in contact with the cylinder 
wall on one side and the feeler gauge in- 
serted on the opposite side. See Fig. 1. If 
the clearance does not exceed .002 inch, the 
defective piston may be replaced with a 
standard piston and standard rings. If it is 
over .002, but not more than .004, standard 
pistons with oversize rings may be used. If 
the clearance between the piston and cylin- 
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HIS article covers a timely sub- 

ject especially in view of the 
fact that the curtailment of equip- 
ment and parts places an addi- 
tional responsibility upon the 
service engineer in seeing that 
equipment is properly overhauled. 
Experienced as you may be in this 
work, here are some pointers to 
help check on yourself. 


der wall is over .004, the cylinder should be 
honed and .005 oversized pistons. and rings 
installed. The pistons should be tried in the 
cylinders as the honing progresses, and meas- 
urements should be taken to see that the 
clearance does not exceed .001 per inch of 
diameter. Such work as this will have to be 
done by a machine shop equipped for hon- 
ing operations. 


Piston Rings 


When standard size rings are being used 
for replacement, no fitting should be neces- 
sary; but oversize rings usually come in two 
or three sizes from .005 to .015 inch over- 
size and must be fitted to the cylinder in 
which they are going to be used. 

To do this, the ring is inserted into the 
cylinder, parallel with the face of the cylin- 
der block as shown in Fig. 2, and the gap in 
the ring measured with a feeler gauge. This 
gap should measure from .002 inch to .006 
inch. Fitting is accomplished by removing 
the ring, filing off a small amount from the 
ends of the ring as in Fig. 8, and again 
trying it in the cylinder. Several trials are 
usually necessary before the proper fit is 
obtained. Leave the fitted rings in their re- 
spective cylinders until ready for assembly, 
so that they will not become mixed with 
those for other cylinders. 


Piston Pins 


Most connecting rods are equipped with 
bronze bushings in the piston end, but bush- 
ings are seldom used in the pin holes of the 
piston. It is obvious, then, that the pin is 
intended to fit snugly into the piston so that 
it does not readily turn and have a bearing 
fit in the connecting rod so that most of the 
motion is taken up at that point. Some com- 
pressors, however, permit the pin to “float” 
in the piston, or in other words, the fit in 
the piston is the same as in the connecting 
rod. These pins will be distinguished by a 
brass tip or plug at each end of the piston 
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Fiz. 1. Checking the pistons for wear with a feeler 
gauge. 





pin, which protects the cylinder wall from 
being scored when the pin moves from one 
extreme side to another. 

Pins and bushings are cheaper than pis- 
tons; therefore, the condition of the pin 
holes in the piston will determine what 
should be done with the pins. If new pistons 
are being used, or if the old piston pin holes 
are not worn, new standard size pins should 
be used with new bushings. If the piston pin 
holes are worn, however, and the old pistons 
are being used, oversize pins may be fitted 
by reaming the old bushings (Fig. 4) and 
the piston pin holes to fit an oversize pin. 

Pins should fit in their bushings so that 
they can be pressed through the bushing 
with a light pressure of the thumb after 
they have been oiled, but should not be so 
loose that their own weight will cause them 
to slide through. The fit in the piston will 


Fig. 2. Fitting piston rings in the cylinder and 
measuring the gap with a feeler gauge. 





be the same as in the bushing for floating 
pins. Non-floating pins should be fitted so 
that light taps of a wood or plastic mallet 
are required to drive the pin in; however, 
care must be taken to avoid having the fit 
so tight that the piston is forced out of 
shape as the pin is driven in. 


Connecting Rods 


Providing connecting rod bearings are not 
burned out or damaged, they do not need to 
be replaced, since normal wear can be taken 
up and the bearing refitted by removing 
shims from between the two halves of the 
bearing, if they are equipped with shims, 
or by removing metal from the flats of the 
two halves if no shims are provided. The 
metal can be removed by a file as in Fig. 5, 
or by a sheet of emery cloth laid on a flat 





Fig. 3. Filing the ends of the piston rings to se- 
cure proper amount of gap. 
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Fig. 4. Reaming the piston pin bushing to size with 
an expansion reamer, 
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. Showing the method of holding the file 
while removing metal from the flats of the 
bearing in order to secure a flat surface. 


Fig. 5 


surface. Move the cap and rod over the 
emery cloth, using a lapping motion. When 
using a file to remove metal, extreme care 
must be used to see that an equal amount of 
metal is removed across the full width of 
the flat and on both sides of the bearing. 
The bearing should be checked for fit on 
the crankshaft, as the removal of shims or 
metal progresses, and enough should be re- 
moved so that the bearing fits tightly. 

The real job of fitting begins at this point, 
and is done by scraping the bearing until 
the desired fit is obtained. The process of 
scraping, while a tedious one, is not difficult, 
requiring only patience and some degree of 
care to do a good job. The crankshaft 
journal is smeared with a light coating of 
Prussian blue, just enough to color the shaft, 
and spread evenly over the entire surface. 
The two halves of the bearing are then 
clamped together in the usual manner with 
bolts, care being taken to have the two halves 
matched according to the marks punched on 
them while dismantling, and to have them 
turned in the same direction as originally 
assembled. Turn the rod on the crankshaft 
several turns to indicate the high spots of 
the bearing surface. 

At the start of the process of scraping, 
the bearing may seat at only a few points. 
Continued scraping and testing on the shaft 
will bring the bearing surface practically 
across the entire width of the bearing. The 
process may be considered complete when a 
bearing surface is indicated over about 75% 
of the total bearing. 

The high spots on the bearing are indi- 
cated in blue, as where the shaft does not 
bear on the bearing, there will be no color. 
The high spots are removed by means of 
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Fig. 6. Connecting rod bearings should be fitted 
so they fall slowly of their own weight with 
the piston assembled on the rod. 


scrapers which may be purchased from any 
tool supply, or made by hollow grinding the 
three sides of an old three-cornered file. To 
scrape properly, the scraper should be kept 
very keen by rubbing on an oil stone. 

The number of times the bearing must be 
applied to the shaft for remarking is im- 
portant to the total time required for fitting. 
The time required to complete the fitting 
depends largely upon one’s judgment in 
reading these marks. In the early stages of 
scraping, the marks should be used partly as 
a guide for showing high areas, and instead 
of merely scraping the marked spot, the sur- 
face surrounding it should also be reduced 
unless it is evident that the unevenness is 
local. The idea should be to obtain first a 
few large, but generally distributed, marks ; 
then an evenly and finely spotted surface 
can be produced quite easily. 

The final fit of a babbitt bearing should be 
just tight enough so that when the rod with 
the piston assembled to it is placed in a 
vertical position as in Fig. 6, it will slowly 
fall of its own weight. Babbitt bearings may 
be tighter than bronze bearings because the 
high spots on the softer babbitt soon wears 
down to a smooth surface. The bearing 
should have oil on it during this test. 

If the bearing is damaged or burned out, 
it is usually cheaper to purchase a new con- 
necting rod complete or new bearing inserts, 
depending on the construction of the rod. 
When these are not obtainable, it may be- 
come necessary to have new inserts machined 
from bearing bronze, or poured with bab- 
bitt. If the new bearings are undersize as 
you receive them, it is advisable to ream 
them to size before scraping. 

(To be continued) 
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THOROUGH understanding of the 

equipment with which we work con- 
tributes greatly to our effectiveness. Those 
of us who use motors will therefore benefit 
by obtaining a clear picture of the principles 
involved in their operation. 

A discussion of this subject must have a 
foundation—facts that are recognized by all 
of us. For these basic facts let us turn to 
the children’s toys, other novelties, Boy 
Scout experience and automobile accessories. 
From such things we have all gained some 
experience with permanent magnets and with 
compasses. 

We know that the earth is a huge per- 
manent magnet, that the North magnetic 
pole is somewhere near Hudson’s Bay and 
that the compass points toward that mag- 
netic pole. The compass is thus an indicator 
of magnetism, as shown in Fig. 1, pointing 
at one end of any permanent magnet and 
away from the other end. These ends are 
called the poles of the magnet. If we have 
several permanent magnets we can deter- 
mine the pole of each, toward which the 
compass points, and mark it as shown. 

If we bring the marked end of one magnet 
close to the marked end of another one, we 
find that the magnets tend to push apart. 
This demonstrates the fact that like poles 
repel each other. If we bring the marked 
end of one magnet close to the unmarked 
end of another one we find that the magnets 
tend to pull together. Thus we learn that 
unlike poles attract each other. 

Fig. 2 represents a simple coil of wire 
connected to a battery. Here we find that 
the compass points at one end of the coil 
but that, if the battery connections are re- 
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Here is a simple, highly instructive explanation of 
the design and operation of the various types of 
motors, and even though you may be quite fa- 
miliar with motor principles you will find much of 


interest in this article. 


versed, the compass points away from that 
end. Reference to Figs. 1 and 2 shows that 
the same effects are obtained with permanent 
magnets or coils. Thus, in our discussion, 
we can use them interchangeably. 

Usually coils are wound on iron or steel 
cores. The purpose of the iron or steel is 
simply to aid the coil, making the magnetic 
effect stronger. 


Direct Current Motors 


Fig. 3 illustrates two permanent magnets, 
one of which is held stationary while the 
other is free to rotate. As unlike poles at- 
tract each other, the free magnet tends to 
rotate in a clockwise direction until the mag- 
nets are in line. If the free magnet is then 
removed from its pivot and replaced, so 
that like poles are together, the free mag- 
net will continue to rotate clockwise due to 
the repulsion between like poles. This is a 
crude representation of a direct current 
motor. 

Let us now replace the free magnet with 
a coil, as shown in Fig. 4. The large arrows 
represent brushes through which the battery 
current flows to the coil. When the end of 
the coil passes under the permanent magnet, 
the brushes reverse the connections of the 
battery to the coil. We thus automatically 
obtain the change in magnetic polarity, that 
was made manually in Fig. 3, and have con- 
tinuous rotation. There is a dead spot, when 
the coil and permanent magnet are in line, 
where no rotating force is developed. A 
more elaborate construction is required to 
eliminate this condition. 

A ring of iron, as shown in Fig. 5, is 
wrapped with one continuous coil of wire. 
The insulation is removed from the outer 
surface of these wires so that the brushes 
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FIG. 1. 


can make contact with them. This iron 
cored coil is mounted on some sort of a 
spider and placed on a pivot so that it is 
free to rotate. A battery is connected to 
the brushes and a stationary permanent 
magnet is used as in the preceding diagrams. 

At the right-hand brush location, the ring 
develops the magnetic polarity we have pre- 
viously indicated by the marking on the ends 
of our permanent magnets. At the left- 
hand brush location, we have the polarity 
previously indicated by no marking on the 
ends of the permanent magnets. The left- 
hand side of the ring is therefore drawn 
toward the permanent magnet and the right- 
hand side is repelled so that clockwise rota- 
tion is obtained. 

As ‘the ring rotates the brushes are con- 
tinually transferring the battery connections 
from one wire to the next. This maintains 
the magnetism, as covered in the preceding 





FIG. 3. 
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FIG. 2. 


paragraph, so that the force, tending to ro- 
tate the ring, is maintained. There are 
no dead spots as in Fig. 4. 

This ring construction is expensive and 
mechanically complicated. The rotating 
part, called the armature or rotor, is usually 
made as a cylinder of iron with the wires 
inserted in slots in the surface of the cyl- 
inder. The windings for these armatures 
are somewhat complicated. Their purpose, 
however, is simple—that, with the brushes 
and commutator, they will maintain the mag- 
netic polarity of the armature as is the case 
in Fig. 5. This is accomplished by so arrang- 
ing the winding that the current is always 
flowing in the same direction in all wires, 
located between one brush and the next one, 
as you progress clockwise around the arma- 
ture. After passing the next brush the cur- 
rent is always flowing in the opposite direc- 
tion in all wires. 


 ) 
Aw 


FIG. 4. 
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Three Phase Motors 


Fig. 6 represents three stationary coils 
connected to a three phase power supply. 
Three phase power is such that current flows 
strongly in line 1 first, then in line 2, then 
line 3 and then in line 1 again. Thus coil 1 


becomes magnetically strong first, then coil , 


2, then coil 3, then coil 1 again, and so on. 
This operation can be represented by a 
permanent magnet which is placed on coil 
1, when that is strong, then on coil 2, then 
on coil 8, then on coil 1 again and so on. 
It will be observed that this magnet is 
rotating about the central point of the 
diagram and it is from this that the expres- 
sion “rotating field” is obtained. 

A synchronous motor is one in which the 
rotor keeps exactly the same speed of ro- 
tation as the rotating field. The rotor con- 
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FIG. 6. 


sists of a coil energized by direct current 
which, from the discussion of Figs. 1 and 2, 
can be represented by a permanent magnet. 
Fig. 7 shows such a magnet B, pivoted at its 
center, with another permanent magnet A 
representing the rotating field. Rotation of 
A causes B to rotate and the two magnets 
turn together—locked together magnetically. 
Such a motor has low starting ability and is 
usually made so that it can be started as 
an induction motor. 

An induction motor, as most commonly 
used, has a squirrel cage rotor as shown 
in Fig. 8. This consists of a number of 
metal bars connected at each end to metal 
rings. Although not shown, the bars are 
imbedded in iron to increase the magnetic 
effect. The rotating field is represented by 
magnet A as before. Rotation of magnet 


A, past the rotor bars, develops current in 
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nected in series with coil 1, has the peculiar 
characteristic of making coil 1 magnetically 
strong earlier than coil 2. Thus we have coil 
1 strong first, then coil 2 and then coil 1 
again. This is the same as the two phase 
motor previously covered and we have a ro- 
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the bars. This current causes magnetism 


in the squirrel cage “winding” such that it 
follows magnet A. As magnet A must pass 
by the rotor bars in order to generate the 
rotor current, the squirrel cage rotates 
slower than magnet A. This difference in 
speed of rotation is known as the slip. 

A two phase motor is essentially the same, 
in principle, as a three phase motor. It 
may be represented by omitting coil 8 from 
Fig. 6. The descriptions of the synchronous 
and induction motor operation are then as 
given above. 

The reversing of a three-phase motor is 
accomplished by exchanging any two leads. 
For example, exchange lines 1 and 2 in 
Fig. 6. We now find that coil 2 is strong 
first, then coil 1, then coil 8 and then coil 
1 again. The rotating field has thus re- 
versed its direction of rotation. 

Fig. 9 shows two stationary windings, 
connected to a single phase line, with a 
squirrel cage rotor. The capacitor, con- 
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FIG. 10. 


tating field effect which rotates the squirrel 
cage. As the capacitor is permanently in the 
circuit this is known as a permanently split 
capacitor motor. It is used chiefly for small 
fan motors. Capacitors for this continuous 
service are expensive and bulky so that it 
is not economical to make this motor for 
heavy starting duty. 

Fig. 10 illustrates a coil with an iron core 
to increase the magnetic effect. Part of one 
end of this core is surrounded by a heavy 
copper loop known as a shading ring. This 
ring has the characteristic of delaying the 
flow of magnetism through it. With alter- 
nating current applied to the coil, the mag- 
netism is strong first at A and then, slightly 
later, at B. As shown in Fig. 11, this gives 
a rotating field effect that drags the squirrel 
cage rotor in the direction in which the 
shading ring points. This is known as a 
shaded pole motor. Because of the limita- 
tions of force and current possible in shad- 
ing poles, it is not feasible to build ef- 
ficient motors of this type larger than those 
used for small agitators and fans having 
horsepower requirements of 14 horsepower 
or less. 

A single phase motor, for heavy duty serv- 
ice, is somewhat different from those pre- 
viously discussed. Fig. 12 shows a single 
stationary winding with a squirrel cage 
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FIG. 13. 


rotor. It can readily be demonstrated that 
such a motor will run, and develop plenty 
of power, if it is started rotating by hand. 
It will also be noted that it will do this in 
either direction of rotation. (This is an 
interesting experiment that can be easily 
performed by disconnecting the starting 
winding of a resistance split phase, or 
capacitor, motor. See below for further re- 
ference to these.) From such a demonstra- 
tion it becomes evident that the real prob- 
lem on these motors is to start them. 

Another winding, known as the starting 
winding, is added as shown in Fig. 13. A 
resistor is connected in series with this 
starting winding. This causes the starting 
winding to get strong first, then the main 
winding gets strong, giving a two phase 
rotating field effect for starting. When 
the motor reaches approximately three- 
quarters of its rated speed, a switch opens 
to disconnect the starting winding from 
the line. The motor then runs as shown 
in Fig. 12. This is known as a resistance 
split phase motor and is commonly used on 
washing machines. It is not practical to 
build such motors for the heaviest types of 
starting duty. 

For such service as refrigerator and air 
compressor drives, where the starting duty 
is severe, a capacitor is used in series with 
the starting winding as shown in Fig. 14. 
This results in a rotating field effect as 
covered in Fig. 9. The starting winding is 
disconnected at three-quarters speed by 
the switch as in the case of the resistance 
split phase motor. The capacitor motor has 


greater starting ability than the resistance 
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split phase motor. As the capacitor is only 
in use during starting, a high capacity can 
be obtained economically by selecting it for 
this short time duty. 

The repulsion start-induction run motor 
is operated in various ways. In the running 
position, the brushes may be or may not be 
raised. If the same rotor winding is used for 
starting and running, the commutator is 
short circuited at about three-quarters speed 
to obtain a rotor winding approximating the 
squirrel cage in its functioning. Other de- 
signs have two rotor windings—a squirrel 
cage and a wound winding for running and 
starting respectively. In this type, no rotor 
mechanism is required as the magnetic con- 
ditions automatically transfer the burden 
from one winding to the other as the motor 
comes up to speed. This type is commonly 
known as the repulsion-induction motor. 
From this discussion it is evident that the 
running conditions are as covered in Fig. 12. 
Again it is apparent that the real problem 
is in the starting of the motor. 

There is another electrical principle that 
will be useful in discussing repulsion start- 
ing. Fig. 15 shows a wire, stretched across 
the face of a magnet and connected to a 
battery. Under these conditions there is a 
force on the wire which, for example, tends 
to move this straight piece of wire upward. 
If the connections to the battery are re- 
versed this wire tends to move downward. 
Thus we can demonstrate that a current 
carrying wire, in a magnetic field, has force 
on it tending to move it in a certain direc- 
tion. Also that, if the direction of current 
flow in the wire is reversed, the force and 
motion are in the opposite direction. 


(Continued on page 46) 
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| INCREASE BUSINESS BY 
| DOING A MORE EFFEC- 
~~ TIVE JOB OF SELLING 





How to Work with the Chain Stores 


By Allen R. Carter 

























Combining the personal service the of operation if it is to be handled success- 
chain store needs, along with other fully and with satisfaction to the customers. 
commercial work requires careful First, it requires a great deal of personal 

handling. attention. Whereas the smaller, one-unit 


operator does not expect to receive per- 


Q)Ne OF THE gravest situations fac- sonal attention, the chain store that has 
ing the refrigeration service engineer is the ™@ny outlets recognizes its Seen hel and 
trend-of the chain stores to establish their therefore can always more or less hold the 
own service departments. This is particu- threat to establish its own service depart- 
larly true of those chains which present Ment as a club over the head of the inde- 
the- most: profitable possibilities—the ones pendent company. While this may not be 
‘with their own ice cream plants, candy ¢*Pressed in so many words it is neverthe- 
factories, bakeries, etc., that require a good jae 8 in actuality and must be met 
deal of service in addition to their retail C°C!S!vely- Th 
units. The only way this can be met decisively 

For that reason the experiences of R. L. is to convince the local office of the chain 
Schuck of the Vernon Refrigeration & Elec- that it would be uneconomic to establish 
tric Company, 5408 South Santa Fe, Los their own service department. This is 
Angeles, should be of interest to readers. particularly true now that the National 
Mr. Schuck does the service work for the Defense effort is absorbing so much in 
largest local grocery chain which operates tools and equipment. 





its own meat storage, bakery, candy fac- The situation should be met squarely on 
tory, etc., in addition to about five hun- _ the initial contact by dealing with it before 
dred stores in Los Angeles. the management has an opportunity to 


Vernon Refrigeration & Electric Com- think of establishing its own service de- 
pany also has a number of other local partment. Once management has been 
chain stores for whom they do all the convinced that this procedure is uneco- 
service work. While this frm has not nomic on the basis of facts and figures 
particularly concentrated on service work which the service engineer can present, 
for the multiple-unit operators, Mr. Schuck then the door is open to obtaining the ac- 
reports that this requires a separate type count. 
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Better Labor Utilization 


In this connection the question of a 
higher utilization of labor has an important 
bearing on swinging the chain away from 
contemplation of its own service depart- 
ment. More successful utilization of labor 
is one of the primary concerns of all large 
chains and if the service engineer can show 
the management that it is by utilizing his 
shop-labor rather than setting up their 
own shop that more value per dollar ex- 
pended on labor is obtained then he can 
expect to forestall the move. 

It is permissible to presume, first, that 
a shop concentrating on one chain only 
will not be able to keep workers busy all 
the time and, secondly, that closer super- 
vision of labor and labor costs will be 
exercised by the independent management 
than by a manager who is hired to do this, 
work. 

But facts and figures must be correlated 
to show the differential, it has been found, 
and if only a 1% or 2% savings can be 
effected the chain management will move 
in the direction of that saving—since their 
whole calculation is based on a multiplicity 
of small savings on the basis of volume 
operations. 

Once management has been convinced 
and the first contract signed, it is necessary 
to study and understand the particular 
field of work to some extent. Chain prac- 
tices and procedure should be understood 
in a broad way so that in contacts with 
the individual store managers and the 
supervisors, who usually work under the 
district management over a group of stores 
within the district, the service engineer has 
a general grasp of the particular field and 
the problems which the chain store man- 
agers and supervisors face. 

In this connection, much information 
can be obtained by making friends with 
one or more of the local supervisors. Since 
the engineer is more or less “working for 
the company” they will be willing to dis- 
cuss problems and in this way the engineer 
will have a broad grasp of conditions in 
the field that will enable him to tackle 
the job more intelligently. 

While the above are questions of per- 
sonal relationships rather than of skill and 
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service, they are nevertheless most im- 
portant as affording the broad basis upon 
which effective service can be built. 


Take Over All Work 


With this established, the refrigeration 
service engineer will then proceed to take 
over all equipment and work, checking 
carefully at regular intervals in order to 
cut down any complaints that may arise. 

The substance of this approach is that 
chain management expects that the service 
engineer will relieve them entirely of all 
responsibilities on the score of their refrig- 
eration equipment, installation, tearing out 
when the stores move, re-installing at the 
new locations, etc. 

‘The system which has been developed 
at Vernon Refrigeration & Electric Com- 
pany is to use the “stand-by” method. 
They keep several models of whatever 
type of machine the chain is using on hand 
at all times. When anything goes wrong 
in the store, they put a stand-by unit in 
and bring in the regular machine for re- 
pairs or overhaul. By going over the ma- 
chines thoroughly it has been found that 
much running back and forth to service 
can be eliminated while at the same time 
keeping all the machines in better order 
so that there are fewer calls for service. 

Finally, the service engineer should act 
as a “controlling agent” for the chain man- 
agement, keeping accurate records of all 
their equipment and checking this fre- 
quently with headquarters. They also 
should be prepared to provide sufficient 
storage space for all parts and equipment 
belonging to the chain—in short, function- 
ing in so far as possible in the same manner 
as would a refrigeration-service department 
operated by the chain itself. 

In this way, the connection becomes 
much closer. In addition, this has been 
found the most productive way to handle 
the work. Requirements are somewhat 
“stiff” it is true, but the amount of volume 
to be obtained in servicing chain store 
equipment makes it profitable for the serv- 
ice engineer to meet these requirements, 
basing himself on volume of work ob- 
tained to insure a reasonable profit on 
labor expended. 
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upecialize 


Peruaps the most logical means for 
the commercial refrigeration service firms 
to emerge from today’s highly competitive 
field with a consistent profit is to specialize, 
according to Howard Mitchell and Melvin 
Reed, co-partner operators of the Refriger- 
ation Maintenance Company, outstanding 
commercial refrigeration service company 
of Denver, Colorado. However, such spe- 
cialization always has one untoward effect 
—that of cutting off the service firm from 
potential profits in other fields, which 
might be well handled if some definite 
selling and contracting system could be 
applied. 

Refrigeration Maintenance Company 
occupies a unique position in the Colorado 
capital simply because Mr. Mitchell and 
Mr. Reed have refused to retire to one 
field of service—and have instead chosen 
three profitable service fields as their mar- 
ket, built up an integral specialty in each 
line, and aggressively “sell” it to prospects. 
As a result, even the name of the firm 
was changed, and the company has been 

_able to enlarge considerably without tak- 
ing on excessive overhead of any kind. 

“We handle only three types of refrigera- 
tion service, and that exclusively on a 
contract basis,” Mr. Mitchell explained to 
the field editor of the REFRIGERATION 
ServicE ENGINEER. “We spend as much 
time as possible in making sales calls, and 
never take a contract until we’re certain 
that the customer is fully satisfied that he 
is getting his money’s worth. That point 
involves a great deal the ultimate success 
of the firm—for whenever the customer 
thinks he is paying too much for the 
guaranteed operation of his refrigeration, 
goodwill is in danger, as well as profits.” 

Refrigeration Maintenance Company is 
consequently as much a sales organization 
as service. Partner Reed spends all his 
time in selling, calling on prospects, ex- 
plaining the contract system by which his 
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for Profit 


firm’s business is conducted, and following 
up leads. Mr. Mitchell operates the shop, 
dispatches repairmen, and keeps contracts 
fulfilled. At present, the shop turns down 
around 10 service calls per day—because 
contract service takes every minute of the 
working day, and often more besides. 
“We stick to contract alone” is more than 
a slogan here. 

Three specialized services are involved, 
including air conditioning of large ton- 
nage, commercial refrigeration in stores, 
and apartment house multiple systems. 
During the summer, 50% of business is 
air conditioning, the remaining two split 
equally the year around. Mr. Reed him- 
self sold 90% of these contracts following 
service calls, and in some instances, took 
on contracts where other firms had at- 
tempted a contract of some sort and failed. 
“We're confident in our men and our 
work,” Mr. Mitchell explained. “So that 
we can take on almost anything but am- 
monia systems with surety.” With six 
servicemen, Refrigeration Maintenance 
Company has now 150 regular contracts 
in Denver. 

Air conditioning, as a major service, is 
contracted for on a monthly basis, because 
of Denver’s short three-month warm sea- 
son. To theatre owners, store operators, 
etc., Mr. Reed sells a complete mainte- 
nance service, including a checkup every 
two weeks, start up and drain-down serv- 
ice, and complete adjustments, at a flat 
rate of $1 per horsepower per month 
up to 50 tons, adjusting the rate above 
that figure. This rate guarantees opera- 
tion except for parts cost, and can be 
applied anywhere in Denver because the 
firm has facilities for repair and adjustment 
of wet-spray cooling, evaporative types, 
refrigerated and well-water air condition- 
ing, all of which are found there. Mr. 
Mitchell has never lost a cent on condi- 
tioning contracts; gives 24 hour service, 
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and won a Carrier authorized franchise 
because of excellent work. 

Commercial refrigeration, second most 
important specialty, is charged at $1.25 
per horsepower, and involved supermar- 


kets, grocery stores, small department 
stores, delicatessens, drugstores, restaurants, 
and seafood stores. Almost all this con- 
tract business was sold as the result of 
individual service calls, when complaining 
owners were presented the idea of guar- 
anteeing operation at a flat rate. Refriger- 
ation Maintenance Company uses a special 
car for this service, has a blueprint plan 
of every customer, and services every 
piece of equipment at least once a month, 
most every two weeks. Proof of good 
service lies in the fact that many “tough 
customers” listened to the recommenda- 
tions of friends and made contract ar- 
rangements afterwards. Twenty-four hour 
service is also extended here, as is a rolling 
parts inventory which can repair break- 
downs in a few minutes, carried in the 
commercial refrigeration service car. 
Finally, the Denver service firm has a 
novel specialty worked up in apartment 
house refrigeration. Denver still has hun- 
dreds of multiple system refrigerators in 
apartment houses, and Mr. Reed estimates 
that he has at some time or another been 
in every apartment house in the city—al- 
ways selling contract service as an ideal 
solution to frequent difficulties. In this 
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Mr. Mitchell in front 

of the Refrigeration 

Maintenance Co.'s 
Denver Store. 


field, where many other refrigeration firms 
have failed to “deliver” Refrigeration 
Maintenance Company excels—making a 
flat rate charge of 50 cents per unit on 
multiple systems, slightly more on indi- 
vidual boxes (the company also sells Stew- 
art-Warner replacement refrigerators to 
apartments). Longer working hours and 
more arduous labor in keeping multiple 
systems in good running order have been 
the result—but it has paid a consistent 
profit, according to both partners. 

Service charges made by Refrigeration 
Maintenance Company are unvaryingly 
higher than competitors—$2.50 an hour 
for labor, 75 cents for the call—but are 
deliberately kept so because the firm has 
so little time for individual repair jobs. 
Most of these are taken solely because 
they offer opportunity to increase the num- 
ber of contracts on hand. “We have as 
much as we can handle,” Mr. Mitchell 
summed up. “But naturally, can expand 
our shop later on if it appears we can add 
more contracts or another branch of serv- 
ice.” No domestic refrigeration service is 
handled whatsoever. The company runs 
a large telephone directory ad, which lists 
all its services and contract arrangements 
—but in the main, it has been “cold can- 
vassing” and following up of complaints 
from refrigeration or conditioning opera- 
tors which has produced this three-way 
specialization. 
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Service firms are better equipped for selling “used” market 


One-Year Guarantee Strongest 
Used Hefrigerator Selling Point 


A-Ace Refrigeration Service Co. 
finds most of its customers buy 
from them because of their one- 
year guarantee. 30-day warranty 
is usual in Kansas City area. 


7) 

Because we give a one-year guaran- 
tee of service with all of the used refrig- 
erators that we sell, we seldom lose a 
prospect to a competitor and we have 
substantial proof that we make sales that 
without this guarantee would have been 
impossible. 

“Also our selling price is from 10 to 20 
per cent higher than the market in our 
area and we are able to get it without 
trouble again, for this same reason, our 
one-year guarantee of service.” 

So explains Mr. I. A. Greathouse, owner 
and manager of the A-Ace Refrigeration 
Service Company, Kansas City, Mo., who 
is convinced that used refrigeration has the 
same place and possibilities in the refrig- 
erator market that used cars have in the 
automobile industry; and brings out his 
records to prove that “not only is the serv- 
ice cost on this guarantee very small, but 
it is the guarantee alone which adds the 
weight necessary to make the sale.” 

A-Ace is primarily a refrigeration serv- 
ice firm. They do not have a showroom 
or sales floor from which to merchandise 
their used boxes and they have no inten- 
tion of adding either of these units to 
their operation and merchandising. Mr. 
Greathouse’s reasons for this are exact: 

“We have no desire to set ourselves up 
as competition for the refrigerator dealers 
of our area. In the first place most of 
our refrigerators are trade-ins which we 
purchase with service or cash from these 
dealers and as direct competition their 
price to us would necessarily be higher. 
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In the second place we are a refrigeration 
service firm; our interest is not in selling 
a volume of units, but in selling a volume 
of service. 

“By selling used refrigerators on a one- 
year guarantee we are selling primarily 
service. We are not selling a certain 
model, a certain style, a certain brand, or 
ideas such as ‘Make your kitchen more 
beautiful’ or “This model holds 50% more.’ 
We are selling guaranteed refrigeration 
and nothing more.” 

It is for this reason, Mr. Greathouse 
points out, that A-Ace concentrates its 
attention and its rehabilitation dollars on 
the operation of the unit rather than its 
appearance. As reasons for this he lists 
the following: 

1. With most buyers of used refrigera- 
tion, appearance is of secondary import- 
ance. 

2. Often to insure a complete shop over- 
haul of the refrigerating unit it is necessary 
to spend $15 or $20 on labor and parts and 
no more than this amount can profitably 
be put into preparing the used unit for 
market. 

3. More than half the refrigerators 
traded in to dealers were replaced because 
they were not operating efficiently, thus it 
is the mechanical rather than the appear- 
ance factor of the unit that really needs 
the attention to make the same refrigerator 
satisfactory to another customer. 

4. The reason why dealers usually only 
give one-month’s guarantee on used units 
is that service costs would take all the 
profit out of their deals, judged on the 
same basis as applied to sale of new 
refrigeration. The service firm, with 
usually a much more complete stock of 
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parts and facilities for testing and re-new- 
ing the unit, can well afford to stand 
behind its jobs, just as it does in the repair 
field. 

“In a few words,” Mr. Greathouse says, 
“service firms are selling their specialty 
when they sell used refrigerators. They 
know the refrigerator they sell will give 
satisfactory service because they have pre- 
pared it to that end. The service firm 
does not need extensive sales promotion 
such as costly showrooms and high-pow- 
ered salesmen, because actually that point, 
which is deciding the customer in their 
favor, is located in the shop not on a dis- 
play floor.” 


Price Must Be Maintained 


Certainly A-Ace, like many other serv- 
ice firms which have entered the market 
of retailing used refrigerators, have run 
across a large number of prospects who 
expect to pick up an “old second-hand 
box” for around twenty or twenty-five 
dollars. Their reply to this customer is 
simple: “Any refrigerator which it worth 
guaranteeing a year is worth approxi- 
mately 50 per cent of the selling price 
of new units of the same size.” 

This criterion applies generally as the 
firm’s pricing policy with the exception of 
cases where the refrigerators are less than 
five years old. It has been A-Ace’s expe- 
rience that about 40 per cent of this latter 
group have been traded in because of 
moisture in the refrigerating unit, result- 
ing either from improper service attention 
or failure of the unit mechanically. 

“These refrigerators less than five years 
old usually can be brought quickly to a 
‘like new’ appearance and once the actual 
cause of their failure is determined and 
corrected, they are fully worth—and we 
get—up to two-thirds of the ‘new’ price,” 
Mr. Greathouse explains. 

A check of A-Ace’s used refrigerator 
sales record shows that: out of 100 used 
machines reconditioned in this shop, 50 
will call for service during their year’s guar- 
antee period; the sale of one in a neighbor- 
hood may result in as many as five or six 
prospects contacting the company regard- 
ing similar units for themselves; service 
calls are the most productive of sales, par- 
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ticularly if the customer owns an ‘orphan,’ 
a very old box or one that has seen hard 
usage and costly repairs are indicated. 

Classified advertising in the newspapers 
and yellow sections of the telephone book 
stating simply that the firm sells used re- 
frigerators and that it guarantees them 
for one year, are inexpensive and produc- 
tive of good results. Also in some cases, it 
is profitable to let the dealer sell these 
units for the service firm on a 10% com- 
mission basis. 

Best sources of refrigerators for recon- 
ditioning are the dealers—on a basis of 
“Tl take two of your trade-ins. I'll repair 
one for you and keep one for myself for 
my service charge—and trade-ins which 
the service man receives on his sale of the 
reconditioned used refrigerator.” 

A-Ace has found that these units may 
be sold almost equally as well in the win- 
ter as in the summer. Consequently most 
of their merchandising in this category 
is planned for the months after the peak 
summer season is over, when there is 
slack in the shop and this work can be 
done at the lowest cost. 

According to Mr. Greathouse: “This 
reconditioning not only keeps our service 
force sales-minded but gives us an even 
flow of work the year-around. I believe 
service men are the best possible used 
refrigerator salesmen, because what they 
are selling is service and that’s the one 
thing they really know and can talk 
about.” 

x SS 


MAY LOSE EYESIGHT 


In spite of the many safety appliances 
available on the market and the many warn- 
ing articles and instructions on safety, acci- 
dents such as the following still occur. Seems 
unnecessary does it not?—Editor. 


N employe of an electric refrigerator 

dealer in Wolfeboro, N. H., may lose 
his eyesight as the result of an accident 
which occurred while he was repairing a re- 
frigerator. 

Refrigerating fluid burst in his face, se- 
verely burning both his eyes and the inside 
of his mouth. Doctors found no evidence, 
however, that the man had inhaled or swal- 
lowed any of the fluid. , 
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New and Improved 
Appliances 








Inf i ined in this 
department is furnished by the 
manufacturer of the article de- 
scribed and is not to be construed 
as the opinion of the Editor. 


Par Portable 
Refrigeration Plant 


ODERN EQUIPMENT 
CORP., Defiance, Ohio, 
manufacturers of Par com- 
mercial refrigeration units 
are now in production on a 
new type of equipment of 
special interest to operators 
of eutectic-plate-equipped 
transport vehicles. 





or 220-440 volt, 60 cycle, 3 
phase models. The unit is a 
complete refrigeration plant, 
compact in design, and 
mounted on a _ streamlined 
base with heavy duty casters 
for easy portability, and it in- 
cludes liquid indicator, filter 
dryer, heat exchanger, high 
and low pressure gauges, and 
25 feet of electric cable. 
Eutectic - plate - equipped 
trucks for transporting ice 
cream, meats, dairy products 
and other perishables are fur- 
nished with flexible liquid 
and suction lines which can 
be attached permanently to 





‘This new unit, designated 
as the “Par Portable Con- 
densing System” is available 
in % hp, 1 hp and 1% hp 
heavy duty either 110-220 
volt, 60 cycle, single phase 


the heat exchanger. 


The manufacturers claim 
that this new portable unit 
is the first one of its kind to 
to be offered for servicing 
transport vehicles. 





Silver Solder 
Brazing Unit 


NEW Electric Brazer for 

brazing and soldering 
with silver solder is an- 
nounced by the Ideal Commu- 
tator Dresser Co., 1093 Park 
Avenue, Sycamore, III. 


SERVICE ENGINEER 


This Brazer operates on the 
same principle as the popular 
Ideal ‘“Thermo-Grip” soft 
soldering tools. It consists of 
a power unit or transformer 
and a pair of electric heating 
pliers. Holding the part to be 
brazed in the pliers, closes 
the secondary circuit causing 
the part to quickly heat to 
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brazing temperature. Heat is 
accurately controlled by on- 
off foot switch. 

The Ideal Brazer is com- 


pact, portable, easy to use 
and always ready in shop or 
field. When in use the cover 
turns back making a conven- 
ient shelf for flux, silver sol- 
der, etc. Compartments are 
provided for heating~ pliers, 





foot switch, silver solder and 


flux. When not in use all 
parts can be enclosed and 
out of the way in the stream- 
lined cabinet which is readily 
portable on easy rolling cast- 
ers. Overall size is only 14 
x 12 x 25 inches. Weight, 100 
Ibs., (60 cycle unit), 150 Ibs. 
(25 cycles). 

The Brazer operates on 230 
volt, 50-60 cycle power sup- 
ply. 440 volt and 25 cycle 
units are also available. Rat- 
ing is 7% kva. Secondary 
voltage is reduced to only 10 
volts. Heating pliers have 6% 
inches long throat. Face of 
carbon is 1% x 2 inches but 
may be filed to shape best 
suited ior a particular job. 

Uses for this revolutionary 
tool are almost unlimited. 
Wherever soldered joints are 
now made in motors, trans- 
formers, electrical leads, lugs 
and terminals, bus bars, auto- 
mobile engines, aircraft en- 
gines, water heaters, fittings, 
carbide tool tips, band saws, 
etc. the Ideal Brazer now 
makes possible the use of sil- 
ver solder. 





Walter M. Boone 
California. 

Enclosed you will find a 
Postal Money Order in the 
amount of $2 for renewal of 
my subscription to THE Re- 
FRIGERATION SERVICE ENGINEER, 
a serviceman’s service maga- 
zine, 
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MR. SERVICE E 


youre in The Drivers 


Scat’ NOW! 


Today’s emergency is every Service Engineer’s opportunity 
AND WELCOME RESPONSIBILITY! The job is to 
keep refrigeration systems running to conserve America’s food 
at home and for the U.S. Armed Forces...to protect America’s 
health for national defense...to save tons of material urgently 
needed for essential defense production...to reduce electric 
power consumption by maintaining efficient operation. 


Uncle Sam has given SERVICE the right of way over 
SALES! You are in the driver’s seat with your knowledge, 
your experience, your mechanical ingenuity and your ability. 


In Army Camps, aboard Submarines, Battleships, Destroyers, 
in Navy Barracks and in all types of commercial and domestic 


electric refrigeration systems you will be continually running 
into familiar Fedders Refrigeration Products. You’ll be right 
‘fat home’’ with any Fedders equipped system! 

















MANUFACTURING CO., BUFFALO, N. Y. 


Atlanta, Boston, Chicago, Cincinnati, Dallas, Detroit, 
Los Angeles, New York, Philadelphia, St. Louis, Hamilton, Ont. 











What Must Be Done— 






How we can help to help ourselves. We must devise ways 
and means to provide uninterrupted refrigeration service 
in the face of emergency conditions. Let’s work together. 





% Maintain gocd credit relations. 
(You can pay your bills only if you col- 
lect your accounts promptly. Today 
your credit standing with your supplier 
is more important than ever.) 


% Don’t tolerate overdue accounts. 
(Now, of all times, see that accounts due 
you are not delinquent. You need this 
money to keep your credit good.) 


% Protect yourself against increased prices. 
(Catalog prices are frequently changing. 
Check carefully.) 


* Return refrigerant drums promptly. 
(Check up on refrigerant drums and re- 
turn them to your supplier quickly. 
Avoid the situation of no drum—no gas.) 


x Allow more margin on equipment sales. 
(In figuring jobs, protect your margin 
of profit due to increased costs.) 


x Expect variations in materials ordered. 


(Substitutes may be necessary, so an- 
ticipate such changes.) 


x Cooperate with your jobber. 
(Some rationing of parts and supplies 
may be necessary. Jobbers are making a 
practice of supplying their regular cus- 
tomers first. Stay with your present 
source of supply for best service.) 


* Don’t try to over-order. 
(This has a tendency to create false de- 
mands. ) 


% Don’t accept business that won’t return 
a fair profit. 


(Your time is your profit. Today you 
can’t afford to transact business at a 
loss. Make every job profitable.) 

* Be careful about making definite promises. 
(Check carefully before making com- 


mitments. Ascertain first if you can get 
all the materials necessary. Your cus- 
tomer will understand.) 
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LL business, large and small, is com- 

pelled, under the present emergency 
conditions, to adopt new methods of busi- 
ness procedure and be flexible enough in its 
operation to meet new situations as they 
arise. 

A great responsibility is placed on the 
refrigeration service engineer. Equipment 
must be kept operating and it is up to us 
to see that the best service is performed in 
spite of unprecedented conditions. Follow 
some basic rules in organizing your business 
to conform to present conditions. 

The listed suggestions do not: include all 
of the necessary steps that the service engi- 
neer and installation contractor should 
adopt, whether he is operating his own busi- 
ness or employed. They are intended to 
point out how you can help to help yourself. 
They are listed to show what is essentially 


necessary in the present situation. Read 
them carefully. 
Domestic refrigerator production has 


been reduced ‘fifty per cent for next year. 
OPM has ordered that makers of repair and 
maintenance parts for household ‘equipment 
be given preference in obtaining materials 
over manufacturers of other civilian goods. 
This allocation program is expected. to: re- 
duce to a minimum the inconvenience ,to the 
public caused by diversion of ,raw ‘materials. 


Repair parts, both domestic até commer- ‘4 


cial, now carry A-10 priority. 4 


Considerable pressure is being- exerted to 
point out to the government bureaus in 
charge of allocating materials the position 
that the refrigeration industry ‘octupies as 
a “first line of defense” in majntaining pub- 
lic health during the crisis and providing an 
economic balance so essentially necessary 
today. It is only through the whole-hearted 
cooperation of all the factors in the indus- 
try that the hoped-for results can be ob- 
tained. Now more than ever in a true coop- 
erative spirit, manufacturer, jobber and 
service engineer must join hands in working 
out the solution to a satisfactory conclusion. 
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to 





The relation, naturally, between the job- 
ber and the service engineer is closer be- 
cause of their community of interests. Re- 
cently, C. E. Borden, President of the Na- 
tional Refrigeration Supply Jobbers Asso- 
ciation, in outlining the efforts of his or- 
ganization to maintain a source of supply 
for the industry, made specific recommenda- 
tions which in part follow: 


The ‘Refrigeration Service Engineer” recently 
noted editorially that the jobbers, along with other 
factors of the industry are doing all possible to 
maintain a flow of materials to the trade. 

Without elaborating on our various activities it is 
enough to say that the N.R.S.J.A. is spending both 
time and money in this effort. 

Your readers no doubt realize that “business as 
usual” is as defunct as the “dodo.” Right now— 
in the preliminary stages of what Washington of- 
ficials plan on as a five year era—we are decidedly 
short of copper tube, Freon, carbon tetrachloride, 
fittings, etc., and other shortages are imminent. 

Our Jobbers Association has gone out of its way 
to solicit suggestions from the manufacturers in an 
effort to determine what we may do to ease the 
situation and cooperate with them. 

Some points worthy of note by your members 
follow: 

A. A severe shortage of refrigerant drums is ap- 
proaching. It is necessary that all empty cyl- 
inders be returned to the Jobbers promptly if 
they are to maintain the desired service on 
this item. 
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—— of bars indicates the ratio of nonmilitary demand for certain materials (black bars) 
e remaining supply (gray bars) after army and navy requirements have been filled. 


Reprinted from Chicago Sunday Tribune. 


B. Overdue accounts are now—more than ever— 
a liability to both jobber and service man. In 
this period, jobbers must anticipate their re- 
quirements to a much greater extent than 
usual; they must carry a larger stock than 
when deliveries are prompt. These stocks are 
carried for the trade—not for the jobber. It 
takes money to keep goods moving from job- 
ber to service man—it takes even more money 
to keep goods moving from manufacturer to 
jobber due to the multitude and variety of 
items needed. 


C. Manufacturers are waiting from one to six 

months for delivery of raw materials. Natur- 
ally this delay is passed on to the jobber. Ac- 
cordingly, a thorough realization of condi- 
tions is necessary by the trade. Many items 
will be out of stock and prices are increasing. 
Manufacturers who find it necessary to back 
order on a jobber requisition must often bill 
the back order at the price prevailing when 
shipment is made rather than when ordered. 
Allow more margin in quoting on equipment 
sales. The catalog price is advancing rapidly 
and the jobber can give no price protection 
that he does not get himself. 
Allow for variations in material ordered from 
catalog descriptions. Manufacturers and job- 
bers are forced by conditions to give reason- 
able substitution. 

In closing, let me say that the N.R.S.J.A. is 

striving to do the best possible job to protect all 

elements of the trade. We are willing to cooperate 
with the industry in any way possible and hope 


that we have your full confidence in the days that 
are ahead. 
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EIGHT SERIES 40 POLARTRON ADVANTAGES 


Separate “On and Off” Knobs * Universal Range *« Capillary 











Pressure Connections * Fewer Models to Stock »* Cooling 
Control on Cut Out or Cut In * No Short Cycling «x 
Minimum Free Service «x Polartron Equipped Compressors 
can be Converted to Produce Frost-Free Constant Cold. 


Minneapolis-Honeywell Regulator Co. 2934 Fourth Ave. S., Minneapolis. 


MINNEAPOLIS 


HONEYWELL 
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The refrigerant drum shortage is acute but 
you can avoid a serious situation if you see 
that drums are returned to your jobber 
promptly. Let's "roundup" all of those drums 
that may have been long forgotten—they are 
NEEDED NOW. There is a possibility that the 
jobber may have to adopt a “no drum—no gas" measure. Do your part in alleviat- 
ing this si situation. "Round- -up" your refrigerant drums. You can an help t to help yourself. 






































In a recent “round up” of refrigeration best customers. One of the factors that makes a 


P . mee as a customer loyal and best is how he takes care of 
jobbers, before press time opinions vary jj, credit obligations. 


slightly, but in the main they all agree that Jobber is doin 
while the going may be a little tough, the jocks required for customers 


service engineer's position in the industry -says Alex H. Holcombes, Victor Sales & Supply 
today is more important than ever before Company, Philadelphia, Pa... . It is our feeling 


: . that substitutions will have to be made. 
and will be substantially strengthened by ];, Ue oe ce: Ta aan” tke 


3 best possible in keeping 
° 


adhering to certain fundamental facts. make of valve, belt or gauge that they wanted. 
f In the future they may have to take what 
Bring past due accounts up to date is available. No jobber can tell how long_ he 
says F. S. Langsenkamp, F. H. Langsenkamp is going to be able to secure any given item. This 
Co., Indianapolis, Indiana... You are doing a ‘$8 @ war requiring metals and particularly the 


metals from which most of our products are made 

-If we can hold out until next year and with 
the proper cooperation from the OPM the main- 
tenance of refrigeration equipment will probably 
weather the storm. 


fine thing towards cementing a friendlier relation 
between the servicemen and jobbers by keeping the 
servicemen posted on the jobbers’ problems.... 
Prices are changing constantly and daily and this 
coupled with the fact that people are apparently 
anxious to have their work performed immediately 


regardless of the cost should enable every service- Jobber ap compelled to ration certain supplies 


man to get a handsome profit on a cash basis. This _-—says Henry W. Merkel, The Merkel Bros. Co., 
is the ideal time for the service engineer to collect Cincinnati, Ohio... The manufacturer allots to 
his long overdue accounts and in most cases he his jobber customer a certain percentage of the best 
can get immediate cash from the customer for his Several years’ average purchases. Under these cir- E 
work . . . From a credit standpoint, I believe every cumstances, the jobber has to follow the same prac- 


service engineer should make every effort at this tice. This is necessary, too, particularly since the 
time to bring his past due accounts up to date even trade purposely orders more than they require or ex- 
though he should have to spend a little time and pect to get in the hope that they will secure a larger 
money collecting these right now, I believe it will quantity than they really need. If anything can be 


pay big dividends in the end. done to discourage this practice, it will be very 
F . 8 d P helpful. It creates a false demand... Everything 
reon restriction. too drastic possible should be done to bring to the attention 
—says H. H. Hubbell, General Manager, Brass & of the OPM that a very large part of the mate- 
Copper Sales Co., St. Louis, Mo. , . . On Freon, it rial sold by the jobber is necessary for the mainte- 


seems to me that the restriction put in was much nance and repair of refrigerating equipment. The 
too drastic. We were cut down to one-quarter of | army is said to travel and fight on its stomach 
our last year’s purchases, and that certainly looks and the civilian population is expected to produce 
like bad management... On refrigerant drums, the equipment required for the defense of our 
we have received a list from our source of all cyl- nation. 


inders that are out and we are making an effort to : 4 
have those cylinders returned where the age is too Have been successful so far in supplying 


old. regular customers 
_ In these days, certainly the wholesaler or —says H. R. McCombs, McCombs Refrigeration 
jobber is going to take care of his most loyal and Supply Co., Denver, Colo. ... This has been ac- 
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“BIG TIME” REFRIGERATION 
USES ACTIVATED: ALUMINA 100 


Lectrodryer units, charged with Acti- 
vated Alumina, dry the gas DRY. 








Moisture can cause plenty of trouble in 
any refrigerating system. But on a job like 





this, where they don’t dare take chances, 
y 





they make certain this moisture is removed 
with Alorco Activated Alumina. Here’s 
the story— 

East Ohio Gas Company “refrigerates” 
natural gas until it becomes liquid—1 /600th 
its normal volume—enabling them to carry 
gas storage when most needed to meet peak 
demands. Two Lectrodryer units, charged 
with Activated Alumina, dry the gas before 
it goes into the refrigerating system. Tem- 
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American Injector Co. 
Fedders Mfg. Company 
Henry Valve Company 
Imperial Brass Mfg. Co. 


BSS A BY hee SR 


DRIES REFRIGERANTS DRY © 





Each of these tanks holds 50 million 
cubic feet of natural gas liquefied. 
peratures finally get down as low as —248° 
F., but the moisture is out, so the system 

works without freeze-ups. 

Big cooling job or small, Activated 
Alumina gives you this efficient, dependable 
drying service. And it removes acid from 
the system, preventing corrosion and reduc- 
ing wear. Your supply house can furnish 
refrigerator cartridges charged with Alorco 
Activated Alumina. ALUMINUM COM- 
PANY OF AMERICA (Sales Agent for 
ALUMINUM ORE Company) 2159 Gulf Build- 
ing, Pittsburgh, Pennsylvania. 

* Registered Trade-mark 





These manufacturers supply cartridges and 
dehydrators charged with Activated Alumina: 


Kerotest Mfg. Company 
McIntire Connector Co. 
Mueller Brass Company 
Cyrus Shank Company 








: 
. Ps We 
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MALLORY Universal 
AC CAPACITORS 


..- Reduce Investment... 
Simplify Replacements 


There’s no more certain way to make 
motor start capacitor replacements easier 
and more profitable than standardization 
on Mallory. They cover every replacement 
need ... with half the inventory investment. 
Round types MSU are encased in the small- 
est possible metal containers. A specially 
developed “size adjuster” provides every 
diameter up to 3” and any height up to 
434”. Yousimply trim it at the desired places. 


Rectangular types MSG and MSF are 
packed with complete hardware for every 
replacement requirement. 


ANY NEEDED DIAMETER OR HEIGHT 
IN A MATTER OF SECONDS 


Send for 
Catalog 


Write today for 
Catalog M -801 
giving complete 
details and re- 
placement rec- 
ommendations. 


ONE CAPACITOR 
REPLACES ALL THREE 


P. R. MALLORY & CO., INC. 
INDIANAPOLIS INDIANA 
Cable Address — PELMALLO 


LPR. MALLORY & CO. inc. | 


ALLOR 
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complished for several reasons, first by knowing ou: 
customers’ requirements and second, by rationing 
certain items such as dryers, tubing and Freon, which 
were impossible to obtain, to our regular customers 
and advising new customers to stick to their previous 
— of “9 ly. Third, by substitution in some cases 
and fourth ie fi keeping our customers advised and 
cooperating with them as far as figuring out dif- 
ferent applications and adaptions more than ever 
before. think that more consideration should be 
given to the jobbers’ stocks. If we must have a 
priority system, let us extend it to cover jobber 
stocks so the most good can be done in the quickest 
way for defense needs and necessary civilian needs. 
In other words, some effort should be made to see 
that jobbers stocks are maintained instead of elimi- 
nated by priorities...The average independent serv- 
iceman cannot carry a lot of accounts on his books 
which at the best are difficult to collect because of 
so many adjustments and other things going 
wrong besides that part repaired. If he tries to do 
a credit business the first thing that happens is that 
he loses his credit and that so handicaps him that 
he is unable to take profitable jobs because he 
cannot get the material, and so on until he is just 
existing instead of having a profitable business. All 
he needs is intestinal fortitude to tell his cus- 
tomers it must be cash until he is in a position to 
invest money in accounts receivable, and by that 
time he will know the good from the bad and be 
able to keep his overdue accounts to a minimum. 

A close cooperation between the jobber and 
the serviceman, dealers and contractors on all 
problems will find a well organized, profitable recog- 
nized industry come out of this dislocation that we 
are going through. 


Refrigerant drums situation is quite acute 

—says Ted Glou, Central Service Supply Co., 
Scranton, Pa. . . . Various manufacturers have an- 
nounced that there will be a rationing of supplies ac- 
cording to the 1940 jobbers requirements, but have 
not announced what this quota will be. It would help 
matters considerably if we were to get specific 
quotas so we can plan our allotments for distri- 
bution. Copper tube, for example, has been ra- 
tioned and the quotas cut twice...It is essential 
that servicemen maintain the resale schedule and 
get every bit of profit they are entitled to. 


Better understanding of each other’s problems 
will materially help all 

—says H. W. Blythe, H. W. Blythe Company, 
Chicago, Illinois.. It is true that there are temp- 
orary shortages at the present time on certain items 
such as Freon, carbon tetrachloride, etc. When these 
shortages occur there is a scramble to obtain such 
items and, in some instances, over-buying results 
which only aggravates the situation and places an ab- 
normal strain on the industry... Price changes are 
numerous and it is quite necessary that the service 
engineer keep this in mind when quoting on jobs 
where he does not have the material on hand. 


And now a service engineer operating his 
own business in an average town has his 
say on the situation. 


“IT wonder how many of us have read the edi- 
torial in the June issue entitled ‘We’re in This 
Thing Together,’ and I wonder how many more 
of us has sat down and read between the lines. 
There is much advice and much understanding to 
be obtained from this editorial. If you have read 
this don’t fail to read it again as it contains infor- 
mation for all of us that within the next three 
years will be very valuable to other servicemen. I 
wish to ask that every serviceman give this edi- 
torial its fullest credit. 

“In the present state of affairs, with Bill gone to 
the Army, and John too, you will just have to wait 
for your refrigerator until we can get to you; with 
the scarcity of trained refrigeration men and those 
that have been drafted into the service have added 
another hardshi onto the independent service 
company as well as all servicemen. Vern Nold, 
Marion, Ind. 
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The Question Box 


Readers are invited to send their re pertain- 

ing to the servicing of h ¢ an 

small commercial refrigerating equipment to “The 
Question Box. 





CORRECTION ON QUESTION 441 


E have noted with interest the answer 

to question 441, mixing gases, in July, 
1941, issue of the Rerriceration SERVICE 
ENGINEER, 

On the basis of adequate experimental 
work carried out in our laboratories, we beg 
to differ with you concerning the matter of 
mixing methyl chloride and sulphur dioxide. 
The statement—“the mixture, however, is not 
advisable and will cause considerable trouble 
due to the fact that methyl and sulphur 
mixed, combined with a normal amount of 
moisture which may be found in a system 
and various other conditions which are com- 
mon to the operation of the system, will 
produce sludge, carbon, and a mixture known 
as resin.” In the first place, perfectly dry 
methyl chloride and sulphur dioxide, when 
mixed, have absolutely no chemical reaction 
nor is there a chemical reaction between 
these two refrigerants if moisture is present. 
Any reaction which might occur will be be- 
tween the individual refrigerants and the 
moisture in question. The normal amount 
of moisture present in a system could not 
therefore do anything to a combination of 
refrigerants which it could not do to either 
of the refrigerants if present alone. In other 
words, if there is sufficient moisture to cause 
corrosion with methyl] chloride then a sludge 
will be produced which is characteristic of 
this particular refrigerant. On the other 
hand, if sufficient moisture is present to com- 
bine with the sulphur dioxide and thereby 
produce a sludge, then a sludge characteris- 
tic of this particular refrigerant would be 
found in the system. There is no interaction 
of the two refrigerants. 

In Chicago, where acrolein is required, 
there is a real reason for not using a mixture 
of acrolein methyl chloride and sulphur di- 
oxide. Acrolein, present in the methyl 
chloride, will combine with sulphur dioxide 
to form a “resin” with which you have doubt- 
less become familiar, due to the fact that it 
does stick up a machine very badly. 

The mixing of methyl chloride, free from 
acrolein, and sulphur dioxide therefore pre- 
sents exactly the same problem, in general, 
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“SHORTAGES” 
WORRY YOU? 


Remember: 


THAWZONE 
DESTROYS MOISTURE! 


In these days when 
there is a regret- 
tal le shortage of so 
many materials 
used in refrigera- 
tion service, it is a 
comfort to find an 
essential product, 
like THAWZONE, 
which the trade has a good chance 
of being able to secure. 


As far as we can see, we expect that 
THAWZONE will continue to be 
available to the trade, which has 
given this dehydrant such remarkable 
support during the past four years. 


ASK YOUR JOBBER for 
Thawzone in original pack- 
ages only, with the blue, white 
and black label. 


Highside Chemicals Co. 
Newark, N. J. 


THAWZONE 


he PIONEER FLUID DEHYDRANT 


August, 1941 














ei Se Tk ee eK 





2 ee -  e  e 





ANSUL Chemical Company, an 
American business that has grown 
and progressed in the typical 
American way, is ready to serve 
your needs just as it is ready, 
if necessary, to serve the needs 
of the Republic. For 25 years 
Ansul has bent every energy to 
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as the mixing of “Freon” and methyl 
chloride. 

There is one other phase of the mixing of 
sulphur dioxide with either “Freon 12” or 
methyl chloride which has not been dealt 
with in your answer to this question. Where 
methyl chloride or “Freon 12” have been 
treated with methanol, Ice-X, Thawzone, or 
similar anti-freezes, sulphur dioxide can not 
be added due to the fact that its mixtures 
with these anti-freezes are corrosive to com- 
mon metals. This corrosion is very rapid 
and usually occurs within a day or so. 

The principal result of the mixing of re- 
frigerants, provided the machine is dry 
enough for operation with any one of the 
single refrigerants alone, comes from a 
change in the boiling points and pressures 
of the pure refrigerants. If only a little 
methyl chloride is added to “Freon 12” or 
vice versa, the result is a mixture which be- 
haves very much like the principal constit- 
uent of the mixture. The same thing is true 
of possible combinations of sulphur dioxide 
and “Freon 12.” Mixtures containing more 
nearly equivalent quantities of two refrig- 
erants deviate to a larger extent, in their 
characteristics, from either of the pure re- 
frigerants. It is in this zone that highly 
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THERE IS AN ANSUL JOBBER NEAR YOU 


the production of the finest refrig- 
erants possible. We now face our 
second quarter century resolved 
that Ansul quality and Ansul 
service shall not be exceeded. 
ANSUL CHEMICAL COMPANY 
Marinette ° Wisconsin 
Agents for Kinetic’s ‘‘Freon-12” 


RS-24 


ANSUL 


SULPHUR DIOXIDE 


ICE X 
METHYL CHLORIDE 
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erratic behavior of a machine containing a 
refrigerant mixture is encountered due to the 
fact that the refrigerants separate as a re- 
sult of a definite distillation process. 


Walter O. Walker, Research Director, 
Ansul Chemical Co., Marinette, Wis. 


ZS 
REPAIRING GRUNOW COMPRESSORS 

Question 443: A large number of used 
Grunow household refrigerators have been 
shipped into this territory. Many are not in 
good order. We have worked on some, but 
without achieving a high percentage of good 
results. In many cases it seems to be lack 
of efficiency in the compressor, but we have 
no standard to judge this by. Can you give 
us the vacuum gauge reading that a Grunow 
compressor should be able to obtain while 
entirely throttled off on the suction side and 
operating against the atmosphere on the 
highside? 

Answer: A Grunow compressor, under 
proper working conditions, pumping against 
atmospheric pressure with the suction side 
blocked off, should pump somewhere in the 
neighborhood of 29 inches of vacuum. How- 
ever, a test of this kind, in my opinion, is 
valueless as an indication of efficiency under 


load. 
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e RIGHT . . . because these compressors are 
precision-built for long trouble-free service. 


e RIGHT... 
type to suit every kind of installation—eight 
sizes, 2 and 4 cylinders, 1/5 H.P. to 10 H.P. for 
**Freon-12”’ or Methyl Chloride. 


e RIGHT .. . because any refrigerating out- 
fit will do a better job if the condenser is a 


PAR. 


- because there is a size and 


e RIGHT . . . because your original profit 


MODERN EQUIPMENT CORPORATION © DEFIANCE, 
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will not shrink from the expense of service 


call-backs. 


e RIGHT .. . because you protect your repu- 


tation . . . insure your customers’ complete 


satisfaction. 


Send for FREE CATALOG 


or see PAR units on display at your jobbers. 














The LA CROSSE 
IDEAL 
DIRECT DRAW 





This nationally recognized Direct Draw is available in two, three or four keg 
models as well as in combinations with facilities for bottle beer storage. 


There is a reason why dealers are daily turning to La Crosse Direct Draws. 


Write Department RSE.-418 Today for Complete Literature 


LA CROSSE NOVELTY BOX MFG. COMPANY 
LA CROSSE, WISCONSIN 













It is quite possible that a compressor will 
pump a vacuum of 29 inches and yet fail 
entirely when placed under actual working 
conditions. This is because, while it can 
handle a low vacuum, it will not handle a 
large enough volume of vapor to supply the 
required amount of refrigeration. These 
Grunow compressors seem to be subject to 
collecting a certain amount of film on the 
working parts of the compressor. The de- 
posits may take the form of a carbon, a 
copper coating, or just hard materials that 
have become attached to the working sur- 
faces. 

For this reason, it is a good practice to 
thoroughly clean the compressor, washing it 
out with carbon tetrachloride, and then re- 
hone the blades and other working surfaces 
of the compressor until they are smooth 
and bright. 

This type of compressor depends upon 
very accurate and fine clearance between the 
side of the blades and the body of the com- 
pressor. If the clearance is too great, the 
compressor will lose considerable efficiency. 


RECONDITIONING SHELVES 


Question 444: If at any time you have 
published any information telling how to re- 
condition shelves that have rusted in used 
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refrigerators, we would be glad to have you 
send us this information. The matter of re- 
conditioning trade-ins is a serious problem, 
and the rusted shelves is the item that is 
bothering us most just at this time. We 
would be pleased to have any information 
you have on this matter, or have you tell us 
where such information can be obtained. 

Answer: I don’t seem to recall any pub- 
lished information which would describe the 
reconditioning of refrigerator shelves. How- 
ever, the usual method is to clean the shelves 
in a fifty per cent solution of muriatic acid 
and water in order to remove the rust, then 
have them tin-dipped. This, however, can 
only be done where the cross bars are welded 
and not soldered. 

If they are soldered, the tin-dipping proc- 
ess would melt the solder and permit the 
bars to fall away from the frame. Most of 
these shelves, however, are spot-welded, and 
tin-dipping in this circumstance would be 
the best method of reconditioning them. 

An easier and perhaps less expensive 
method is to have them electro tin-plated, 
and this method is the only alternative you 
have if the cross bars are soldered in place. 
Another method, which may be considered 
cheaper yet, and of course, will not last as 

(Continued on page 48) 
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“FACTORY FRESH” 


AMINCO SUREDRY DERYDRATORS 





“TAMPER-PROOF” SEALED 


“Factory Fresh” means that Aminco 
Dehydrators are protected with 
plastic tamper-proof seals so that 
all the powers of adsorption and 
absorbing remain intact—right up 
to the minute the dehydrator is 
placed in service. 


Sealing as done by Aminco insures 
against picking up moisture from 
the air—against deterioration in 
stock—and provides fresh, active 
dehydrating qualities from the be- 
ginning of employment on the job. 
Other notable features are: 

e One piece copper shells. 


e No joints or threads to cause 
pockets or leaks. 


e Filled with Silica Gel—the fast 
At all good jobbers. 


acting drying agent that does not 
cake or powder. 

e Labyrinth Filtration, with Five 
times the filtering area of the 
screen surface of wire cloth. 


e Inlet filter full diameter of shell. 


e Outlet filter on refillable models 
is a cone of equivalent surface 
area to inlet filter disc. 


e Refillable and permanent models 
in all wanted sizes. 


e Dehydrated and sealed after final 
assembly. 


INSURE 


Reduced Pressure Drop 
100% Filtering Efficiency 
Positive Dehydration. 


Send for Bulletin No. 23. 


AMERICAN INJECTOR COMPANY 


1481 Fourteenth Avenue 


DETROIT, MICHIGAN 


Pacific Coast: Van D. Clothier, 1015 E. 16th, Los Angeles, Calif. 
Export: Borg-Warner International Corp., 310 S. Michigan Ave., Chicago, Ill. 
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Fundamentals of Motors 
(Continued from page 24) 


Repulsion starting operates on this prin- 
ciple. Current is caused to flow in the wires 
of the rotor winding and these wires are 
affected by a magnetic field. Fig. 16 illus- 
trates a stationary “C” shaped iron core 
on which is mounted a coil connected 
to a single phase supply line. In the 
opening of the “C” is a ring of iron on 
which is wound a continuous uniform coil. 
The path of the magnetism, produced by 
the first coil, is around through the “C” 
shaped core and then, dividing equally, half 
of the magnetism passes through each half 
of the iron ring. 

The winding and the magnetism are iden- 
tical in both halves of the ring. Thus any 
effect which the magnetism may have on the 
winding between A and C should be the 
same as that produced in the winding be- 
tween A and D. By test, connecting C and D 
together through an ammeter, it can be 
demonstrated that this is true as no current 
flows when a wire is connected between C 
and D. By further similar tests it can 
be shown that the maximum current will 
flow when a wire is connected between A 
and B. Thus the first requirement of our 
principle has been satisfied—with a wire 
connecting A and B there is current flowing 
in the rotor winding. 

Assume that the current flows upward in 
this wire from B to A. At point A it divides 
equally, half going to the winding to the 
left of A and the other half to the right. 
Referring to the wires on the outer sur- 
face of the ring, those on the right have 
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FIG. 15. 


the current flowing towards the observer 
while those on the left have the current flow- 
ing away from him. Thus the magnetic 
field from the “C” shaped core tends to force 
the wires on the right in one direction and 
those on the left in the other direction. 
The forces are equal and opposite so that 
they neutralize each other and no motion 
takes place. 

It is therefore necessary to add a mag- 
netic field that can effectively react with the 
current in the rotor winding. This is 
readily done by adding another “C” shaped 
core with its coil as shown in Fig. 17. The 
rotor winding current under each tip of 
this “C” shaped core is all in the same direc- 
tion and rotation is obtained. The wire 
from A to B, in Fig. 16, has been replaced 
with stationary brushes so that it continues 
to maintain this connection as the rotor 
turns. - 

The reversing of single phase motors may 
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so says this 
service man 


® Now that the Calculator is 
being put to the test of prac- 
tical use in the field, we have 
had a number of letters from 
service men testifying to its 
value. This one is typical. 


WRIGHT'S 


H. B. P. 


CALCULATOR 


The purpose of the Head-Back Pressure 
Calculator is to quickly determine the proper 
head pressure, for the following refrigerants 
when the suction pressure, room temperature 
or mean water temperature is known. 

Carrene Methyl 

Isobutane Freon or F-12 

Sulphur Dioxide Ammonia 
Carbon Dioxide 


WRIGHT'S 


[Heav-Back Pressure} 








CALCULATOR 


Published by the 
REFRIGERATION SERVICE ENGINEER 
: CHICAGO 








Actual Size 314" x 314’. 


“I find it hard to do without,” 


A Vestpocket Tool 
Every Service Man 
Should Carry 


A number of troubles can be detected by 
comparison of the existing head pressure and 
what the head pressure should be, but in the 
past there has been no convenient method 
available to the service engineer to determine 
what the correct head pressure should be. 
Such variable conditions as the suction pres- 
sure, room temperature, water inlet and out- 
let temperature, kind of gas used, etc., all 
determine the proper head pressure. It is not 
practical to depend on one’s memory of other 
similar conditions or to just use snap judg- 
ment when this handy calculator gives you 
the correct answer so easily. Send for it to- 
day! Sturdily constructed, with oil-proof 
finish, for on-the-job use. 


POSTPAID $1.00 


NICKERSON & COLLINS CO. 


435 N. WALLER AVE., CHICAGO 
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be of incidental interest. Split phase and 
capacitor motors are reversed by reversing 
the connections to either-one of the two 
stator coils. Repulsion start motors are 


reversed by shifting the brushes, originally 
connecting A and B in Fig. 16, so that C 
and D are connected. The “C” shaped cores 
exchange their functions of generating cur- 
rent in the rotor winding and developing 


rotational force. The reversal of the shaded 
pole motor is accomplished by disassembling 
the motor and reassembling it with the shaft 
extending from the opposite end. 

The principles of motor operation, if 
thoroughly understood, are helpful in work 
with motors. With a full appreciation of 
how and why a motor functions, we are 
better able to attack service problems. 





QUESTION BOX 
(Continued from page 44) 


long, is spraying or dipping the shelves in 
one of the metallic paints on the market, 
such as aluminum paint. I believe that a 
great number of the service companies use 
this last method when they are recondition- 
ing old refrigerators. 


SERVEL HERMETIC 


Question 445: I have a Servel hermetic 
unit of the household electric type, about a 
1932 model. This unit runs for a few min- 
utes and shuts off for a few minutes. The 
evaporator frosts up good, but it will not 
freeze ice solid in the trays. It only partly 
freezes them, and the lower tray is the slow- 
est one to start freezing. 

I had the cold control rebuilt which should 
be all right, and it is set for the coldest 
position. I have a gauge hooked up on the 
suction line and the motor stops when the 
hand is around five pounds pressure; when 
it starts again, it seems to me that the com- 
pressor does not pull the pressure down to 
that point fast enough, because just about 
the time it reaches that point, the machine 
kicks off. The suction line frosts for about 
two feet just before the machine kicks off. 

Perhaps I have bad valves in the com- 
pressor, or too much gas, but I hate to go 
into that much work in dismounting the 
compressor to find them good, for there is 
no way on this machine to test the head 
pressure or the condition of the compressor. 

Please let me know your opinion as to 
what you would try first to remedy the trou- 
ble. 

Answer: If, as you say, the unit cycles 
properly, but you are not getting a low 
enough temperature in the evaporator, I 
would be more inclined to believe that your 
troubles are due to conditions in the evapo- 
rator rather than to the compressor valves 
or any condition within the compressor it- 
self. 

The first indication would be that the ther- 
mostat is not set low enough, and even 
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though you had this temperature control 
overhauled, it is quite probable that the set- 
ting of it is too high for this application. 
If there is any method through which you 
can change the indicator dial on the evapo- 
rator while at the same time setting the con- 
trol itself to a colder position, I believe that 
this would help. According to the manufac- 
turer, with the regulator set at “chilling,” the 
temperature on the lower conductor plate in 
the evaporator should register 14 degrees. 
This conductor plate, as you probably know, 
is the second shelf from the bottom of the 
evaporator. 

There is another possibility, however, and 
that is that oil has become logged in the 
evaporator, although this seems to be an 
unreasonable possibility since you are get- 
ting liquid returning on the suction line, as 
indicated by the frost on the suction line, 
and oil should return with it. It may be 
that the oil is just beginning to return when 
the compressor shuts off; therefore, in an 
effort to try to get this oil back, or to de- 
termine whether or not there is oil there, I 
would suggest that the thermostat be 
blocked in the closed position, keeping the 
unit running until the temperature of the 
evaporator reaches about 10 degrees. At the 
same time, I would watch the suction line 
to determine whether or not the frost line 
extends a greater length in the direction of 
the compressor, or whether it disappears 
from sight into the evaporator. If it does 
disappear from sight, probably it means that 
oil is in the evaporator and that you are 
gradually getting it to return, and as it 
leaves the evaporator you are getting an in- 
dication of the shortage of refrigerant by 
the fact that the frost line is disappearing. 

As this frost line disappears, then it would 
be necessary to add more refrigerant until 
eventually the frost line remains constant 
at one place, regardless of how long you run 
the compressor. Once the oil has been re- 
turned to the compressor and sufficient re- 
frigerant is being held in the evaporator, 
there should be no more trouble with oil 


logging. 
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Refrigeration Service Engineers Society 


Official Announcements of the activities of the National Society and Local 
Chapters appear in this department as well as articles per- 
taining to the educational work of the Society. 








ILLINOIS STATE ASSOCIATION 
CONVENTION 
‘HE fourth annual convention of the 
Illinois State Association will be held 
October 19 and 20, in the Leland Hotel, 
Aurora, Illinois. 

Plans are rapidly being completed for 
the entertainment of the attendance and 
the educational program is in the making. 

SSS 
MARJORIE SUE ARRIVES 
| peceaengae SUE GOLDBERG, eight 
pounds of girlish beauty, arrived July 
29th on the 4 a.m. special to be met by her 
beaming father, Herman Goldberg. Mar- 
jorie’s mother, Mollie, also present, is doing 
well and is duly proud of the arrival. 
Brother Louie is looking forward to an 
early meeting and a great deal of future 
companionship. Congratulations are pour- 
ing in to Herman and Mollie Goldberg 
from their many friends. 


SSS 


R. S. E. S. Chapter Notes 


ROCKFORD CHAPTER 


June 7—Both this meeting and the meeting 
of July 21st were devoted almost entirely to 
business of the chapter which included finan- 
cial reports, reports of committees and a 
good deal of discussion. 


OIL CAPITAL CHAPTER 


May 30—The meeting was called to order 
by E. H. Churchwell, President.: After a 


short business session it was turned over to 
the educational committee and Mr. Dawson 
of the Alco Valve Company presented an 
entertaining and informative program cen- 
tered around a demonstration refrigerator 
unit with special Alco valves. This part of 
the program continued until 9:40 P. M., then 
a second business session was held ending at 
10 P. M. 


TWIN CITIES CHAPTER 


July 1—The greater part of the meeting 
was devoted to chapter business and to the 
appointment of committees and final ar- 
rangements for the forthcoming annual 
picnic. Plans were being made to accom- 
modate as many as one thousand persons 
and the committees were working toward the 
end of securing such an attendance. Tickets 
were being sold by two teams, representing 
St. Paul and Minneapolis. After the busi- 
ness session was completed, the meeting was 
turned over to Mr. Richards, who conducted 
an interesting quiz program. A. M. Palen 
and Lee Miles tied with the honors, receiving 
seventy-five cents each, while Perry Cope- 
land won thirty cents. 


SAN DIEGO CHAPTER 


June 27—On the educational program ror 
the evening Penn Electric Switch Company 
provided a full evening’s entertainment with 
their demonstration board. Every member 
of the chapter was present for the meeting 
and in addition there were approximately 85 
guests. Mr. Luscombe’ of the Penn Com- 
pany presented a very fine talk enjoyed by 
the entire audience. 

June 10—A regular meeting of the chapter 








PLAN TO ATTEND THE R.S.E.S. CONVENTION 
IN CHICAGO, JANUARY 12-15, 1942 


ie is none too early to plan your trip to the Chicago Convention, More than 

ever before it is imperative that you take this annual opportunity of securing 
new ideas and of seeing the newest products of the industry. What to do to 
offset the shortages of labor and materials, and what substitutes are available, are 
going to be pressing questions this year, and there is no better place to solve them. 
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was held at the business place of one of the 
members as is the custom of the chapter. 
For some time during the past these meet- 
ings have been alternated between the busi- 
ness establishments of the members and the 
plan seems to be working very nicely. A 
large banner, approximately three feet 
square with a replica of the R.S.E.S. em- 
blem, has been made and is displayed on the 
front of the building where the meeting is 
to be held. As a means of identification to 
the attendance, the banner remains on the 
building for a period of two weeks following 
the meeting until it has to be removed to the 
next place in time for the next meeting. 


CENTRAL NEW YORK CHAPTER 


May 28—The meeting was called to order 
by President Harder and the minutes of the 
previous meeting read and various other mis- 
cellaneous business matters completed. The 
balance of the meeting was devoted to the 
annual election of officers and those elected 
were as follows: Weldon Andrews, Presi- 
dent; Robert H. Wilson, Vice-President; 
Henry Jenda, Secretary; Fritz Harder, 
Treasurer; William Wermuth, Sergeant-at- 
Arms. 


June 11—The meeting was called to order 


by the newly elected president, W. Andrews, 
and during the course of the business session 
the financial report was given by Treasurer 
P. Cross and various other committees made 
Plans and arrange- 


their annual reports. 
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ments were begun for an annual picnic to be 
held at the Andrews farm. A committee was 
appointed to complete arrangements and 
authorization was given to draw on the 
treasury for expenses. 

June 29—The annual picnic of the chapter 
was held on this date at President Weldon 
Andrews’ farm at Truxton, New York. A 
caravan of about fourteen cars left Salina 
and Seneca at 10:30 A. M. A total of ap- 
proximately 70 people enjoyed the athletic 
games and contests provided throughout the 
day. These contests and winners were: 

Hog Calling Contest, won by Ray Wall. 
The prize was a Purging Hose donated by 
Central Service Supply Company. 

Sack Race Contest, won by George Ca- 
pron. The prize was a Detroit Expansion 
Valve donated by Edward Joy Company. 

Shoe Race Contest, won by Edwin Miller. 
The prize was a Thermostat donated by 
Minneapolis-Honeywell. 

Hammer Throwing Contest, won by Paul 
Cross. The prize was handkerchiefs donated 
by President Andrews. 

The Dairylea Ice Cream Company, through 
Paul Cross, provided the picnic with a gross 
of ice cream cups greatly enjoyed by every- 
one present. 

July 16—During the course of the busi- 
ness session a complete financial report on 
the picnic was provided, indicating that 
while an extremely good time was had by all, 
the total cost was negligible. President 
Andrews then appointed committees to carry 


Milne, the Fisherman 


IF you thrill to the tug of a 
fighting rainbow trout on 
the line, you will appreciate 
this picture of an unusual 
catch. You may also be in- 
terested in where such fish- 
ing can be done and it is 
even possible the fisherman 
may tell you. 

H. M. Milne, Modern House- 
hold Appliances, Ltd., West- 
mount, Quebec, Canada, and 
two of his friends were the 
fishermen and the catch was 
made during a three day stay 
at his camp. A total of 208 
fish were caught, 187 of 
which are displayed in the 
picture. The prize of the lot, 
weighing one and one-half 
pounds, is held in Mr. Milne’s 
hand. 
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Commercial 


Refrigeration 
and 


Comfort 
Cooling 
By SAMUEL C. MONCHER 











It is a book 
that really shows 
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eg —you can now 
get the benefit of 
valuable experience 


Here is a book that shows you 
in an easy-to-understand way 


HOW TO CALCULATE 
REFRIGERATION LOADS 
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@ The value of the book is in the manner 
in which the author presents actual ex- 
amples to assist the reader in figuring load 
calculations from simple formulas which 
are readily understood. 

Chronologically, the author points out the 
various considerations in the proper refrig- 
eration of the most commonly refrigerated 
commodities, such as fruits and vegetables, 
meats, dairy products, fish, frozen foods, 
beer, flowers, furs, ice cream, water cooling, 
quick frozen foods, etc.; the selection of 
lowside equipments, types of refrigerators, 
simple formulas for figuring load calcula- 
tions; a discussion on highsides, valves and 
controls, as well as pertinent information 
on comfort cooling. 


PROFUSELY 
ILLUSTRATED 


112 PAGES 6 x 9 
. 


Substantially Bound 


PosT § 30 


PAID 
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constant need for ee e 


SY; isa heal you how 


published by 


they are saying: 
“Here’s your dough . . . nice book 


and worth the money.” 
C. O. McClellan 


“Your new Commercial Refrigera- 
tion and Comfort Cooling is a very 


NICKERSON & COLLINS C0. 


435 NORTH WALLER AVE. 
4 CHICAGO ILLINOIS 
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complete and interesting book.” 
Frank Steixner 
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You can help serve 
National Defense 
by servicing 
MetTerR-MIsers 




















(HERVEEN 


% It’s up to the independent service 
man to help relieve the shortage in 
essential materials, and in productive 
capacity, by making sure no refriger- 
ator is replaced which can possibly be 
repaired. The modern shop is now 
equipped to service even hermetic 
units. Herveen makes it possible. See 
your jobber or write to: 


MODERN GAS CO., Inc. 


Manufacturers and Refiners 
1084 Bedford Ave., Brooklyn, N. Y. 
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on work of the chapter during the remainder 
of the year, consisting of Bob Wilson, John 
Just and Ivan Thorne on the Membership 
Committee; Nick Andrella and John Debes 
on the Sick Committee; and John Debes, 
Maurice Schwartzberg, Fritz Harder and 
Ted Glou on the Educational Committee. 


SIOUX CITY CHAPTER 


The annual meeting of the chapter was 
held at the Jackson Hotel. A fine steak 
dinner preceded the meeting and during the 
business session Frank Kutil, President, pre- 
sided. The annual election of officers took 
place with the following results: Harold 
Eriksen, President; Murlin Mosier, Vice- 
President; A. L. Ricard, Secretary; J. W. 
McCarthy, Treasurer; Scott DeMotts, Ser- 
geant-at-Arms; Frank Kutil, Education 
Chairman. 

After the business session was completed, 
Mr. Kutil carried the meeting on into an 
interesting question period, taking the form 
of a quiz contest. Those who took part in 
the contest seemed to enjoy it and it was 
the general opinion that more such programs 
should be held in the future. 


WESTERN MASSACHUSETTS 
CHAPTER 


June 25—The meeting was held at the 
Hotel Bridgeway and the primary business 
of the meeting was the annual election of 
officers. Those elected were as follows: Ar- 
thur D. Hebert, President; William J. 
Plante, ist Vice-President; Errol Put- 
nam, 2nd Vice-President; Harold M. War- 
ner, 7'reasurer; Earle W. Fassell, Secretary ; 
James A. Bertram, Sergeant-at-Arms ; Har- 
old Ouimet and James Vye, Educational 
and Entertainment Committee; Mr. Adams, 
Harold C. Lambert and Walter Quimby, 
Directors. 


ONTARIO MAPLE LEAF CHAPTER 


June 22—The annual picnic was held at 
Huttonville. Park. and turned out to be a 
major success, although during the after- 
noon, short interruptions were experienced 
due to heavy rain which lasted only a few 
minutes at a time. The numerous events 
planned for the picnic were well supported 
by both children and adults. Many of the 
events and informal movie reels were taken 
by our camera enthusiast, W. J. Christman, 
and it is hoped that we will be able to have 
these presented .on the screen at one of our 
regular meetings in the Autumn. The events 
of the day consisted of races for the kiddies, 
young boys and girls, three-legged race for 
men, egg race for women, lucky draw prizes, 
baseball and, swimming for those who felt 
so inclined. There was fun galore and will, 


/no doubt, be long remembered by those mem- 


bers and friends who were present. 
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Ladies Auxiliary 
CENTRAL NEW YORK AUXILIARY 


May 14—The meeting was held in the 
Polish Community Home and because the at- 
tendance was small no business was con- 
ducted and the meeting was finally removed 
to the home of Mr. and Mrs. Harder where 
an impromptu good time was enjoyed and 
refreshments were served during the eve- 
ning. Mr. Harder and Mr. Andrews both 
entertained the gathering with music on an 
accordion. 


May 28—The meeting was held at the 
home of Mrs. Andrews and the discussions 
of the meeting centered around plans for 
a basket picnic. The location of the picnic 
was decided upon as the Andrews farm at 
Truxton, New York, the date, June 29th. 
After the meeting the men’s chapter joined 
the ladies in refreshments. 


June 11—Further plans for the picnic 
were discussed and plans were started on 
the forthcoming state convention to be held 
in October. 


July 146—A complete report was given on 
the annual picnic which showed that every- 
one enjoyed themselves. Some discussion 
arose on ways and means of increasing the 
treasury funds and it was suggested that 
a sunshine box be provided for each meet- 
ing. Each member to pay 10c into it for 
each meeting. Mrs. I. Thorne was elected 
custodian of the box. 


ROCKFORD AUXILIARY 


June 2—During the business part of the 
meeting President Henley of the men’s chap- 
ter came in and discussed picnic arrange- 
ments which were already being planned 
by the men’s chapter. The ladies were 
asked to take charge of the games and 
purchase the prizes. The men’s chapter pro- 
vided the funds. The auxiliary decided upon 
purchasing a bedspread which would be 
raffled at the picnic. A committee of two 
was appointed to make the purchase and 
arrange the raffle books. Following the 
meeting “Airplane Bunco” was played with 
Mesdames Overman, McCarthy and 
Wendt, the winners. 


June 16—The Committee apointed for 
the purpose of purchasing the quilt and ar- 
ranging the raffle tickets brought the quilt 
to this meeting and started selling tickets. 
Blocks of tickets were given out to various 
members of the men’s chapter and several 
of the ladies took books with them. It 
was decided that an attendance prize of a 
pair of hose be provided for one of the 
lucky ladies in attendance. After adjourn- 
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@ Yes, that's just what Aerovox motor-start- 
ing capacitors mean to you—fitted fo the 
job. Why? Well. first of all, there are 
both the universal types (where feasible) 
for minimized stock and greater conven- 
ience, and the exact-duplicates for the 
precise matching of discarded capacitors. 
Second, and most important, there are the 
up-to-the-minute Aerovox listings of all 
motors, indicating at a glance what type 
capacitor to use. That insures the right 
capacitor. And when no motor identifica- 
tion is possible, there’s the Aerovox Ca- 
pacitor Selector which tells you what 
capacity value will do. 


e Ask Your Jobber... 


= 1 | tell you about Aerovox “Jiffy 

‘cing of motor capacitors. Also, 
ary carries a nice stock to meet your require- 
ments. Ask for latest motor-capacitor catalog 
—or write us direct. 





ANADA. Limited Hamilton 


August, 1941 














WE'LL SHOW YOU 


WHAT SERVICE MEANS 


TYPE OF 
AIR CONDITIONING 
ann REFRIGERATION 


EQUIPMENT 





ON EVERY 


SUPPLIES AND 


THE HARRY ALTER CO. 


1728 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 
3 CHICAGO BRANCHES, NORTH, WEST, SOUTH 











NO SERVICEMAN CAN AFFORD 
TO BE WITHOUT THIS 
HOT-WEATHER PROFIT-MAKER 

Fae 2 


REFRIGERATION 5 


NO EXTRA TRIPS, 


car NO SALES 


THE 
For THE BACK 26 . ee 





Get the Dayton V-Belt Service Kit for 
“‘on the job” V-Belt replacement service 
for all leading makes of automatic re- 
frigerators—this compact, durable 
Swedish Fibre case contains visible 
assortment of 43 fractional horsepower 
V-Belts plus handy V-Belt Matchometer 
—only $23.48. See your jobber or write. 


THE DAYTON RUBBER MFG. CO. 
DAYTON, OHIO 


August, 1941 





WRITE FOR 
CATALOG ON 
YOUR LETTERHEAD 


NEWARK 
DETROIT 
CLEVELAND 
ST. LOUIS 


NEW YORK 
PHILADELPHIA 
BRONX 
JAMAICA 


ment of the meeting “Coottie” was played 
with Mesdames Kruse, Larson and Over- 
man winning the prizes. 

July 16—After the minutes of the two 
previous meetings had been read and 
various correspondence disposed of, an elec- 
tion for sergeant-at-arms was held. Only 
one name was suggested for this office, there- 
fore, the secretary was instructed to cast 
one unanimous vote for Mrs. Wendt as 
sergeant-at-arms. At the suggestion of 
one of the members, it was decided to hold 
a dinner for the members on August 4th, 
the location to be the Wagon Wheel. Part 
of the expense for the dinner to be drawn 
from the treasury while those in attendance 
would stand the balance. The remaining 
part of the evening was spent in playing 
“Hearts.” 


SSS 
MIDWEST JOBBERS MEET 


‘HE Midwest Refrigeration Supply Job- 

bers held a meeting in Des Moines, 
Iowa, on Sunday, June 22. Many important 
subjects were discussed at this meeting. 
Those attending were: Howard H. Hubbell, 
Secretary of the Nat'l Ref. Supply Job- 
bers Association; E. L. Bengston, Republic 
Electric Company, Davenport, Ia.; Ww. 
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Tas 92-page Methyl Chlo- 
ride Manual contains chemic- 
al, physical, physiological and 
refrigerating data ... tables 
of thermodynamic properties 
... engineering information 
. . « handling and servicing 
methods. Send for your free 


copy today! 


DU PONT NeEmMOuRS & COMPANY (INC ) 
The R. & H. Chemicals Department 
Wilmington Delaware 
District Sales Offices: Baltimore, Boston, Charlotte, Chicago, Cleveland 
Kansas City, Newark, New York, Philadelphia, Pittsburgh, San Francisco 





Burch, Winterbottom Supply Company, 


Waterloo, Ia.; C. W. Dennis, Dennis Re- ake N E W ake 


frigeration Supply, Des Moines, Ia.; Mr. 
Kleinhexel, National Refrigeration Supply, UNIVERSAL COMPRESSORS 
Sioux City, Ia.; Frank Pond, Refrigeration 

& Ind. Supply, Minneapolis; Carl Ruegg, <r) 







Ruegg Refrigeration Supply, Lincoln, Neb.; FOR '/, OR 
E. L. Tramposh, Refrigeration Equipment ¥%, H.P. 
Co., Kansas City, Mo.; L. W. Kuhn, Brass UNITS 
& Copper Sales, St. Louis, Mo.; Harry Hoff- Sulphur or 


man, Hoffman Supply, Springfield, Mo.; Methyl 


Howard Hasselwood, Howard Supply, Wich- 
ita, Kansas.; Charles Anderson, Imperial 
Brass Co., Chicago, Ill.; N. B. Delavan, Dela- 
van Engineering Company, Des Moines, Ia.; 
O. K. McCullough, Electromatic Corp., Chi- 
cago, Ill.; A. Whittlin, Rotary Seal Com- 
pany, Chicago, Ill.; J. A. Wilkerson, Dole 
Refrigerating Company, Chicago, Ill. 


SSS 
E. R. WALKER ASSISTANT 
MANAGER OF FEDDERS Furnished complete with suction and 
discharge valves. Choice of either Air 
HE management of Fedders Manufac- or Water cooled. Flywheel included. 
turing Co., Inc., is happy to announce the Only a few lefti! This offer $ { 00 
promotion of Edmund R. Walker to Assist- good only while supply lasts. NET 


int General Manager of the company. He AIRO SUPPLY COMPANY 


was formerly Manager of the company’s air 2732 N. ASHLAND AVE. 6 CHICAGO 
conditioning division. His broad experience 
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tomer. 


quicker—it’s surer. 


WHAT CAN YOU DO? 


Of course, you can always make an extra trip to 
get one. But WHY lose precious time when all you 
have to do is break a connection, add a little THAW- 
ZONE, finish the job and make another satisfied cus- 







ALWAYS CARRY A CAN OF THAWZONE FOR EMERGENCY 
MOISTURE TROUBLES. It gets BOTH—Water and Acid. It’s 


VIRGINIA SMELTING CO. 


WEST NORFOLK, VA. 


NATION-WIDE SALES AGENTS 








READ — 


USE OF WELDING 
in SERVICE REPAIR” 


PAGE I3 


of this issue to see why WELDING 
is becoming increasingly impor- 
tant in Refrigeration service work. 
Then, let U.E.I. which specializes 
in BOTH Welding and Refrigera- 
tion teach you welding AT HOME, 
during your spare time. 

Today is the day to send 

for more information. 


UTILITIES 


ENGINEERING INSTITUTE 
Belden & Wayne Ave. Dept. 592 Chicago 








August, 1941 





E. R. WALKER 


in engineering, designing, manufacturing 
and marketing well qualifies him for his new 


assignment. “sx 


WAGE AND HOUR LAW 
INTERPRETATION BROADENED 


. a recent revised interpretive bulletin 
issued by the Wage and Hour Division, 

. S. Department of Labor, certain inter- 
pretations of the law were further outlined 
to clarify those establishments subject to 
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A NAME TO REMEMBER 


Chieftain—a name that is only six years old, 
yet represents one of the most outstanding achieve- 
ments in the refrigeration industry. It is a name that 
has been placed on over a million compressor and 
condensing units. It is a name you will always 
associate with the highest quality. It is a name to 
remember for greater profits. 


TECUMSEH PRODUCTS CO. 
TECUMSEH .. MICH. 











the Wages and Hour Law. In brief, the 
bulletin stated that the U. S. Department 
of Labor will not regard any establishments 
exempt as retail establishments unless 75 per 
cent of their sales are retail. Where whole- 
sale commercial and industrial sales non-re- 
tail in character, total more than 25 per cent, 
the 40-hour week and the 30-cents-an-hour 
minimum wage will apply. 

The bulletin further states, “At the same 
time, the Division will broaden its concept 
of a ‘retail sale’. As a result, some sales to 
industrial or commercial purchasers may be 
included as retail in determining the status 
of an establishment under the Wage and 
Hour Law. These sales must be of articles 
commonly sold to both business and private 
purchasers, and must be in a quantity, or at 
a price, similar to sales to private purchas- 
ers.” 

Under a heading, “Service Establish- 
ments,” the revised bulletin states that the 
position of the Division in respect to the 
term “may be considered to include gener- 
ally that large miscellaneous assortment of 
business enterprises which are similar to re- 
tail establishments in character, but which 
may not be accurately classified as such.” A 
number of typical examples of these service 
establishments are listed which includes, 
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ROTECTION 


@ Your interests are the concern of 
the N.R.S.J.A. jobber, identified by the 
emblem above. He recognizes you as 
a logical factor in the economic and 
satisfactory installation of refrigera- 
tion equipment and supplies and co- 
operates fully with you. 

His business is dependent upon 
your success. Make the N.R.S.J.A. 
jobber your partner. The emblem 
shown above identifies his interest in 
your protection. 


NATIONAL REFRIGERATION SUPPLY 
JOBBERS ASSOCIATION 


August, 1941 














HERMAN GOLDBERG CO. 


MANUFACTURER'S AGENT 


RANCO ANSUL 
CONTROLS| ~~ REFRIGERANTS 


Standard Evaporators e@ D.F.N. Dehydrators 
Chicago Seals 


20 N. WACKER DRIVE CHICAGO 
















































among others, household refrigerator service 
and repair shops. 

It must be clearly understood that service 
establishments, to be classed as retail out- 
lets, generally repair consumers’ goods 
owned by the general consuming public. It 
further states that “in some cases, however, 
an establishment repairs the type of goods 
which the general consuming public ordi- 
narily does not own,” and mentions as ex- 
amples building elevators, production ma- 
chinery, commercial refrigerators, and so 


forth. nS * 


: THAWZONE TESTED 
: IN HERMETICS 
When Other Seals Fail Try IGHSIDE CHEMICALS COMPANY 


SYMV/ 72O/4 has just made available to their repre- 
sentatives a report on some of their tests on 


“ ANTI- FRICTION” Thaw zone in connection with hermetic units. 
Samples of enamel covered wire from var- 


S be A F T 4 _ A L S ious types of hermetic unit motor were ob- 


tained and sealed in glass tubes with Freon, 




















ON NEW—AS WELL AS ON OLD, oil and Thawzone. These were stored for 
WORN AND a ey SHAFTS. six months at temperatures. from 40° to 120° 
A Complete Line. F. At the end of that time the wire samples 


See Your Jobber. 


SYNTRON co HOMER CITY PA were removed and examined carefully. The 
” ’ e 


results are tabulated in Table I. 











HERE IT IS 
|. Hermetic Unit 
ilies ag Parts 
CATALOGS  2.\Parts — Compressors — Evaporators 


Frigidaire—Kelvinator—Norge 
IN / General Electric and etc. 


BET RIGERATION 


Unil Supple 





ONE 3. ) Complete Line Retrigeration Parts 
‘Tools — Supplies 


Write for Your Copy on Your Letterhead 


SERVICE PARTS CO. 


1101-03 N. 24th Ave. Melrose Park, Ill. 
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tion & Air Conditioning Divi- 
sion, Evansville, Indiana. 


@ Day in, day out... sum- 

mer or winter . . . Servel ma- 

chines serve the user efficiently 
. . . with a minimum of inter- 

ruption. All types and sizes | 
... from 1/5 H.P. to 20 H.P. f 
... assure a "fit" for every job. 

Servel, Inc., Electric Refrigera- 

SSRI TE 











These tests correspond to the recom- 
mended proportions of 2 cc. or Y%g ounce 


PRACTICAL 


























ae See EASY 10 TEST AND CERTIFY 
Wat temp. sampte F-12 Oi Thawzone insulation fm SERVICE WORK with this 

1 120° 1 =. ce. ; cee. : =~ OK 

; of weit ae $18 Temperature Recorder 

4 70° 2 20cc.lce. .1ce. J . 

5 70° 3 20cc.1lcc. lee. Simplify your service work this easy, 

6 40° 1 20cc. lee. ice. accurate Practical way. (1) Locate 


trouble. (2) Test installations. (3) 
Prove the correctness of your service 
work and end complaints . . . with 
complete 24-hour graphs permanently 
recorded in ink on paper charts. Por- 
table... always ready to go any- 
where, anytime. Sturdy, guaranteed. 


WRITE FOR BULLETIN G 
PRACTICAL INSTRUMENT CO. 


2717 N. Ashland Ave., 
Chicago, Ill. 





| 
| 





$18 with 

metal carrying case 
PRACTICAL 
RECORDING 
THERMOMETER 





Buy from your supplier 


FIG. 1. 


SAME DAY DELIVERY! 


Prompt delivery, these trying days, is a tremendous asset. That's why 
thousands of satisfied customers get “Automatic service at Automatic” 














Replacement —— 
— SERVEL 
COPELAND t 
CHIEFTAIN / HEATING & COOLING SUPPLY CO. ety 
647 WEST LAKE STREET CHICAGO, ILLINOIS 
ICE-O-MATIC PAR 
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System 


Dehydrators 
Strainers 
Filters 


EFFICIENT—ADAPTABLE FOR 
EXACTING REFRIGERATION 
REQUIREMENTS 


ask your jobber about the 
DFN SALVAGE PLAN 


McINTIRE CONNECTOR CO. 
Newark New Jersey 








| 267 Fifth Avenue 


NEW MAGNETIC STOPS 


For Freon * Methyl Chloride ® Sulphur Dioxide 
Furnished with 
Solder, Flare or I.P.S. Fitting 
TYPE K-20 FT 
gt ane, 




















FLARE FITTINGS 
ILLUSTRATED 


Quiet, two-wire, sin- 
gle seated solenoid 
valve recommended 
for small applica- 
tions and fractional 
tonnage installa- 
tions. Features: 
wear resistant 
needle; tight shut- 
off; moisture resist- 
ant coils; packless 
construction ; forged 
bodies; %” and %” 
O.D. tube. Availa- 
ble in larger 
sizes in K-15 
Series. 


Ask for Catalog 


GENERAL) CONTROLS 
450 East Ohio St. 


ge 
NEW YORK CITY B& CHICAGO, ILL. 
Distributors and Stocks in all Principal Cities 
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A complete line of 


Refrigeration Parts 
Tools and Supplies 
of all standard makes carried in 
stock at all times—same day ship- 
ment on your orders. 

Send on your letterhead for new 1941 cata- 
log, also listing radios and electrical 
appliances 
H. W. BLYTHE COMPANY 


2334 S. MICHIGAN AVENUE, CHICAGO 


















Thawzone per pound of refrigerant in her- 


metic units. (Recommended dosage for 
conventional units is 4 cc. or 1% ounce per 
pound of refrigerant.) 

In addition to the above tests, wire was 
tested in Thawzone alone (no refrigerant or 
oil). The results varied somewhat depend- 
ing upon the source of the wire. Samples 1 
and 2 of the wire were untouched, but sam- 
ple 3 showed slight attack at the liquid level. 
The samples were tested half in and half out 
of the Thawzone in open containers in the 
presence of air, representing a test far more 
severe than ever encountered in equipment. 

Fig. 1 shows the sample wire in test 6. 
There is obviously no corrosion or peeling 
of the insulation. Electrical tests on the 
wire indicated no deterioration. 


SSS 


PENN COMPLETES SERIES 
OF CONTROL SCHOOLS 


E. JENNISON, manager of the At- 

e lanta, Georgia, office of Penn Electric 

Switch Co., has just completed a series of 

seven educational meetings on automatic 

controls in cooperation with equipment job- 

bers in the southeastern part of the United 
States. 

These meetings were devoted to the selec- 
tion, installation and adjustment of auto- 
matic control equipment for heating and air 
conditioning service. Demonstrations were 
made with Penn’s operating system display 
hook-up and supplemented with slide films 
illustrating various points regarding appli- 
cation and adjustment of control equipment. 

Meetings were held at Nashville, Tennes- 
see; Chattanooga, Tennessee; Atlanta, Geor 
gia; Montgomery, Alabama; Birmingham, 
Alabama; Savannah, Georgia, and Columbia, 
South Carolina. Firms which cooperated in 
the staging of these meetings included vari- 
ous Crane Company branches, the Starr 
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DON’T SPEND A PENNY! 


On Repairing Old Discharge Valves until 
you have seen our prices for rebuilding 
All Makes . . . Like New. 











Including GASKETS 


Write Today for our 88 page Catalog... 
Describes Thousandsof Different Partsat List Prices 


Illustrates, 











HASCO, INCORPORATED 


GREENSBORO 
NORTH CAROLINA 








N. E. JENNISON 


Company, Noland Company branches, John 

Dodd Company, Teague Hardware Com- 

pany, U. S. Radiator Corporation, Southern 

States Supply, and Henry V. Dick Company. 
ss 


NEW CATALOGS 

AND BULLETINS 
Dore RerriceratTinc Co., Chicago, IIl., 
have issued their new 1941 catalog No. 22. 
It is conveniently bound in loose leaf sec- 





Scermrnmnanmnenrasee 
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“DRIERITE = 


Rly i il Tia ARS 
S-$ ISVOSAINOIESAIIOS-S 3SV9- sanorisene 


BEST FOR HIGH TEMPERATURES 


DRIERITE Combines Chem- 
ically with the Water it ab- 
sorbs and holds it in Solid Form 
to above all normal working tem- 
peratures. 


Some drying a my take up 
moisture by capillary action or 

hysical abeorption—like a sponge. 
These easily give up the absorbed 
moisture in the form of water, as 
the temperature rises. 


Mr. Service Engineer: 


Use DRIERITE, the drying 
agent which holds water under 
severe summer conditions. 


W. A. HAMMOND DRIERITE CO. 


YELLOW SPRINGS, OHIO 


e 
RRS 


: 
es 











unnecessary frills. 
or Drierite. 





KRUPP DRYERS SAVE TIME and TROUBLE 


—)- 


High quality, made of 2 inch and | inch O. D. copper tubing. 
Filled with either Calcium Chloride, Activated Alumina, Silica Gel, 
Write for catalog and price list. 


CYRUS SHANK CO., 625 W. Jackson Bivd., CHICAGO 





Light in weight, no 
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tions so that new sections and supplements 
may be easily added. 

The greater part of the book takes the 
form of a sales engineering manual, contain- 
ing complete specifications, methods of cal- 
culating, planning and installing the equip- 
ment in specific applications. Many tables, 
illustrations, and much useful reference ma- 
terial is also included, making the book an 
invaluable aid in the sale and installation of 
Dole vacuum plates. 

A copy may be secured by writing the 





Electrimatic 














SOLENOID VALVES 


Write for our catalog describing 
refrigeration and air conditioning 
controls available in sizes and 
types to suit your requirements. 














DENNIS GASKETS 
— FOR ALL MAKES 
REFRIGERATOR 

ma DOORS 
y rubber-coated, packed 


A complete line of 
Gaskets and extrud- 
ed rubber Gaskets that last longer—retain 
higher efficiency—because made of finest 
materials and workmanship. Write for 
free samples, giving your jobber’s name 
and address. 


ob DLAMILS & CUn 











LrEr KChKIh KOLWKK AVE. +sChlCnge 





THE ELECTRIMATIC CORPORATION 
2100 INDIANA AVE., CHICAGO, ILL. 









WEST COAST 
CONTROL SERVICE 


Cold Controls © Pressure Switches 
Expansion Valves 


Oo 
°o 
M 
E Reconditioned in one to three days with an 
s unconditional one year guarantee. 
T 
i 
c 
40 


Original Factory Specifications 


Satisfactory Prices Return Postage Paid 


-p-O8aZEZON 


UTILITY THERMOSTAT CO. 


11 Halldale Ave. Los Angeles, Calif. 








COLD CONTROLS & 


EXPANSION VALVES 


repaired or exchanged 

at the following prices, F.0.B. Chicago 
Automatic Expansion Valves (All Makes). .$1.25 
Thermostatic Expansion Vaives............ . 
Automatic Water Vaives.................. 2.00 
Domestic Cold Controls (Modern Type)... 2.00 
Commercial Controls (Temp. or Pressure).. 2.50 
Commercial Dual Controls................ 3.00 


ALL WORK GUARANTEED FOR 90 DAYS 
Write for quantity prices 


NEW DUTY 
2424 Irving Park Blvd., CHICAGO 











Hermetic Rebuilding 


One year’s guarantee on rebuilding these 
refrigerator units 
FRIGIDAIRE @© MAJESTIC © SERVEL © WEST- 
INGHOUSE @ CROSLEY © GIBSON © COLD 
SPOT @ U.S. RADIO © GENERAL ELECTRIC 


Our prices are the lowest, send for price list. 


CHICAGO HERMETIC REBUILDERS 
4379 ELSTON AVE. 
CHICAGO 


PALisade 088! PALisade 6118 
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company at 5910 N. Pulaski Road, Chicago, 


Ill. 


Temprite Propucts Corp., Detroit, Mich., 
has issued a new catalog and sales manual 
on their products, beautifully arranged in 
color and bound in a loose leaf binder. It 
may be secured upon request. 

Contained in the manual are complete 
specifications on instantaneous water coolers 
of all sizes, drinking fountains, photo de- 
veloping cooler assemblies, soda fountain 
coolers, and wine coolers. In addition, such 
related equipment as accumulator-inter- 
changers, equalizer tanks, highside floats, oil 
separators, suction pressure regulating 
valves and constant pressure regulating 
valves are listed. 

Tue Repusiic Execrric Co., Davenport, 
Iowa, has issued a new 150 page catalog 
listing all parts, repairs and supply needs 
for the refrigeration service engineer. Ac- 
cording to the Republic Company, this new 
edition is more complete and more con- 
venient to use than ever before. A _ great 
deal of thought, expense and hard work has 
gone into the preparation of this book. It 
is their wish that their customers will find 


it a daily help. 
Classified Ads 
fifty words or less. 


Rate: Two Dollars for 
30 cts. for each additional ten words or less. 


























FOR SALE 
500 FRIGIDAIRE COMPRESSOR UNITS 

complete, in 30”x30”x14" angle iron frame, with 
monel metal top. Includes %-h.p. Frigidaire com- 
pressor body, fly wheel, valves, condenser coils, 
receiver tank, and control. In good running con- 
dition. While they last—$10.00 each less motor, 
f.o.b. Chicago. Lang and Epstein, 1140 W. Lake 
St., Chicago, II. 





FOR SALE—Tag Dual Pen Pressure Recorders. 
Head pressure zero to 150 pounds. Suction pres- 
sure 30 inches to 30 pounds. Telechron self-starting 
clock, 110 volts 60 cycles. Original selling price 
$77.00, used by prominent refrigerator manufac- 
turer, have been thoroughly reconditioned. Limited 
quantity available at $20.00 each. Warren W. 
Farr, 1127 Carnegie Ave., Cleveland, Ohio. 





BOOKS FOR SALE—Write to Nickerson & 
Collins Co. for-a complete list of books on Air Con- 
ditioning, Refrigeration, Ice Making, Cold Storage, 
Food Handling, Heating, Diesel, Oil, and Steam 
Engines, Domestic and Small Commercial Ma- 
chines, and others.. These are the best books, 
published today on Refrigeration and related sub- 
jects. Nickerson & Collins Co., 435 N. Waller Ave., 
Chicago, III. 


SERVICE ENGINEER 










@ Long life, resilient 
and conform to orig- 
inal specifications. 


ARROW PRODUCTS 


420 North La Salle St. 
Chicage, til. 





A COMPLETE ELECTRIC REFRIGERATION 
GASKET SERVICE 


For Manufacturers 

Our long experience Ore 
us an unrivaled unde 
standing of your gasket re- 
quirements. 


For Jobbers 


An_ unrivaled aa, 
placement Serv 
deliveries inured. 


Re 
Pr ompt 





For Service Men 


The exact gaghets you need furnished through your Re- 
frigeration Jobbe 


write for Complete Catalog 


CHICAGO - WILCOX MANUFACTURING CO. 
7701 Avalon Avenue Chicago, Ilinois 








CONTROL REPAIR 
SERVICE 


Domestic Controls reconditioned 
equal to new at a small cost. All 
work guaranteed for one year. 
Prices upon request. 

United Speedometer Repair Co. Inc. 


342 W. 70th Street 
New York City 








SERVICE MEN WANTED 
TO INTRODUCE NEW 
REFRIGERATION FAN 


Keeps ‘‘walk-in’’ refrigerators 
free from frost and ice on coils, 
water on floor, walls and ceiling, 
foul odors; slimy meat, etc. 

Write for special proposition we 
offer service men to introduce it 
to their customers. 


REELS 
U PANY 


2674 W. Congress Street 
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HERE’S A BOOK YOU SHOULD HAVE 





Here is a” 


ythoritative 
‘oan owner and opera 


a refrigerated locker 
storage plant 


guide for 


HIS new book is specifically designed to furnish prac- 
T ticat to probl that arise in locker plant op- 





eration every day. 


It brings home to the locker plant manager and o —% 
iowl- 


edge he must possess in order to fully and profitably serve 


sufficient facts to cause him to realize the scope of 
his plant and community. 


or of 


REFRIGERATED 
LOCKER PLANT 
MANUAL 


BY WARD E. GUEST 
Based on actual experience—not theory 


TABLE OF CONTENTS IN BRIEF 


Locker Plants and Equipment 
eae Meat 
ssing Meat 
ick Freezing and Storing Meat- 
essing Vegetables 


Processing Fruits and Berries 
Preparing Frozen Foods for Cooking 


The author has drawn not only upon a wide experience as 
a pioneer in the construction and operation of locker plants, 
but also the knowledge of leading authorities and other suc- 
cessful plant operators. 

The book is factual—it is comprehensive in its descripti 
of the various steps in a successful locker plant operation. 
This is a book every plant manager and operator will find 
most helpful. It is an operator’s book in sense of 
the word. A valuable guide to check your individual opera- 
tion—and most important, based on accepted practice and 
experience. Many plants will want more than one book. 
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